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ABSTRACT 

THE  DIFFERENTIAL  EFFECTS  OF  ASSESSMENT  CONTEXT 
AND  SCORING  METHOD  ON  CREATIVITY 
PERFORMANCE  IN  CHILDREN 

by 

David  William  Sherwood 

Of  two  child  creativity  assessment  approaches  evolving 
from  the  work  of  Guilford,   that  of  Wallach  &  Kogan  has  identified 
a  coherent,  IQ- independent  creativity  dimension,  while  that  of 
Torrance  has  not.     The  present  investigation  examined  the  possi- 
bilities that  differences  in  assessment  context  and  scoring  meth- 
od were  responsible  for  these  discrepant  findings «     Forty  white, 
sixth  grade  males,  heterogeneous  with  respect  to  IQ  and  SES,  in- 
dividually were  administered  five  representative  Torrance,  and 
three  representative  Y/allach-Kogan  creativity  procedures  under 
evaluative  (EV) ,   test-like  conditions.     An  additional  forty  Ss 
received  the  same  tasks  under  nonevaluative  (NET)  ,  game-like  con- 
ditions. 

All  procedures  were  scored  for  fluency  (number  of  appro- 
priate responses)  ;  PXLsin^aiLil  (number  of  statistically  infre- 
quent responses) ;  and  flexibility  (number  of  different  conceptual 
categories  into  which  responses  fit) .     In  the  analyses  of  corre- 
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lational  patterns,   scoring  method  was  varied  by  (a)  considering 
all  three  sets  of  scores  together,  and  (b)   analyzing  flexibility 
scores  separately  from  fluency  and  originality  scores .     It  was 
predicted  that  the  presence  of  either  EV  conditions  or  the  flex- 
ibility score  would  increase  correlations  between  creativity  and 
intelligence  variables,  and  reduce  correlations  among  the  crea- 
tivity variables. 

It  was  found  that  differences  in  assessment  context  as 
defined  in  this  study  did  not  significantly  affect  creativity- 
intelligence  correlations o     Under  either  EV  or  IIEV  conditions, 
the  Wallach-Kogan  measures  intercorrelat ed  in  the  +.50's  (p<«01), 
while  the  four  Torrance  Verbal  measures  intercorrelated  in  the 
+•20' s  (p<e10)„     With  the  exception  of  the  single  Torrance  Fig- 
ural  task,  no  creativity  procedures  shared  significant  variance 
in  common  with  IQ,     Mean  creativity  scores  were  generally  higher 
under  NEV  conditions,  but  not  significantly  soc     The  flexibility 
score  did  not  relate  to  IQ  more  than  did  fluency  and  originality, 
nor  did  it  decrease  the  average  in.t ercorrelations  among  creativi- 
ty variables.     Flexibility  thus  seemed  appropriate  as  a  creativi- 
ty measure.    No  social  class  differences  were  found  with  respect 
to  mean  creativity  scores  or  perception  of  assessment  context. 
Finally,  while  "high  IQ"  Ss  (mean  IQ-117)   did  not  differ  from 
"low  IQ"  Ss  (mean  IQrr96.4)  on  mean  creativity  scores,  high  IQ  Ss 
tended  to  score  higher  in  EV  conditions  on  certain  tasks,  while 
low  IQ  Ss  scored  higher  in  NEV  conditions  on  the  same  tasks. 

It  was  concluded  that  there  exist  differences  between 
Torrance  and  walla ch-Kogan  procedures  which  are  not  attributable 


primarily  to  differences  in  scoring  method  or  assessment  context 
as  defined  in  this  study.     It  was  suggested  that  future  research 
examine  the  effects  of  group  vs.  individual,  and  timed  vse  un- 
timed  assessment  conditions c 
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HE  DIFFERENTIAL  EFFECTS  0?  ASSESSMENT  CONTEXT 
AND  SCORING  METHOD  ON  CREATIVITY 
PERFORMANCE  IN  CHILDREN 


CHAPTER  I. 
INTRODUCTION 


Background 

In  the  measurement  of  individual  differences,  recent 
developments  have  included  consideration  of  creativity  as  a 
group  of  mental  abilities  conceptually  distinct  from,  but 
analogous  to  intelligence.    Measures  have  been  devised  to  tap 
so-called  basic  "creative"  abilities  in  the  same  way  that 
"IQ  tests"  measure  traditionally  defined  intellectual  abili- 
ties.    Empirical  findings  differ,  however,  with  respect  to 
the  degree  of  statistical  relationship  among  creativity  mea- 
sures and  between  measures  of  creative  and  intellectual 
abilities.     The  present  investigation  developed  out  of  a  need 
to  examine,  and  perhaps  to  reconcile,   conflicting  findings 
arising  from  two  major  creativity  assessment  approaches  with 
children.     It  has  as  a  further  aim  the  refinement  of  existing 
research  methodologies  to  more  adequately  and  efficiently  tap 
creative  abilities  which  are  relatively  separable  from  intelli- 
gence. 
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IftA  Jil^JL^  QX^ .r:-°Ae\ •     The  major  pioneer  effort  in  devel- 
oping objective  measurement  of  creative  abilities  has  come  from 
the  Guilford  cognitive  model,  the  "Structure  of  Intellect." 
This  work  is  presented  here  as  a  theoretical  basis  for  the 
creativity-intelligence  distinction,  and  as  a  background  for 
the  more  recent  creativity  assessment  programs  to  be  compared 
in  the  present  investigation.     (See  Guilford,  1956,  1957*  1959, 
1965,   1966,  for  the  evolution  of  the  "Structure  of  Intellect.") 
This  model,  developed  from  a  factor-analytic  approach,  attempts 
to  classify  all  mental  abilities  within  a  system  defined  by 
the  intersections  of  values  on  three  dimensions.  These 
dimensions  include  the  kind  of  £2£ratioii  or  process  involved, 
the  type  of  product  which  results,  and  the  content  category 
of  any  given  mental  activity.     As  of  the  1 966  revision,  80 
out  of  the  120  postulated  abilities  have  actually  been  measured. 
A  diagram  of  the  "Structure  of  Intellect"  model  is  presented 
in  Figure  1.     (Prom  Guilford,  1966,  p.  21) 

Of  special  relevance  are  two  of  the  five  subcategories 
in  the  "Operations"  dimension,  entitled  "Convergent  Production" 
(or  "Convergent  Thinking") ,  and  "Divergent  Production"  (or 
"Divergent  Thinking").     The  essence  of  convergent  thinking 
involves  the  channeling  of  thought  toward  a  single  right 
answer — the  thought  process  typically  measured  by  traditional 
intelligence  tests.     On  the  other  hand,  Guilford  says  of 
divergent  thinking  factors:     "...  within  whatever  limits  that 
are  imposed  by  external  restrictions,  the  need  for  rejecting  or 
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superseding  a  response  and  for  trying  or  producing  a  new  one  is 
the  common  element  in  this  group  of  factors."     (Guilford,  1956, 
p.   281)     That  is 5  rather  than  converging  toward  a  single  right 
answer,  divergent  thinking  involves  the  search  for  many  suit- 
able responses  in  many  directions.     While  Guilford  does  not 
limit  creative  abilities  to  this  realm,   divergent  thinking  rep- 
resents the  first  major  attempt  to  operationalize  and  distin- 
guish creativity  from  intelligence.     At  present,  Guilford  claims 
to  have  isolated  eight  divergent  thinking  abilities:  four 
involving  some  type  of  fluejajcj^  of  word  or  idea  production;  three 
involving  ^l^jLkiiAiZ.  in  conceptual  activity;  and  one  involving 
££i£iliSliiZ  (novelty  or  uniqueness)  of  productions.     These  eight 
factors,  along  with  brief  examples  of  measuring  tasks,  are  sum- 
marized in  Table  1 . 


Table  1.     Guilford's  Divergent  Thinking  Factors 


Factor 


Description  and  Examples 


1 .  Word  Fluency 


The  ability  to  produce  words  accord- 
ing to  structural  requirements,  re- 
gardless of  meaning  (e.g.,  ana- 
grams) . 


2.  Associational  Fluency 


The  ability  to  generate  words  to 
fill  a  specific  category  of  meaning 
(e.g.,  word  association  tasks)* 


3.   Ideational  Fluency 


The  ability  to  generate  ideas  meet- 
ing specified  conditions  (e.g., 
"Name  all  objects  which  are  round 
and  edible . ") . 


4.  Expressional  Fluency 


The  ability  to  transform  ideas  into 
words   (e.g. ,   "Make  a  sentence  for 
the  frame,    1 W  c      e      n  •'"). 


Factor- 


Table  1.  (continued) 

Description  and  Examples 


5.  Adaptive  Flexibility 


6.   Spontaneous  Flexibility 


7.  Redefinition 


Originality 


The  ability  to  transcend  a  common 
set  (e.g.,  matchstick  problems). 

The  ability  to  shirt  conceptual 
categories  freely  while  generating 
ideas;  freedom  from  perseveration. 

The  ability  to  shift  from  old 
interpretations  of  familiar  ob- 
jects in  order  to  perceive  a  new 
or  different  function  (e.g.,  see- 
ing that  a  fishbone  can  become  a 
needle) . 

The  ability  to  give  responses  that 
are  judged  clever,  or  are  statis- 
tically unusual  or  unique  (e.g., 
making  up  plot  titles) . 


Sources:     Wilson,  Guilford,   Chris tensen,  &  Lewis,  1954; 
Guilford,  1956,   1959,  1965. 


These  abilities  may  be  summarized  by  suggesting  that 
"they  all  involve  a  capacity  to  transcend  fixed,  ordinary  chan- 
nels of  thinking  —  to  "move  out  on  one's  own,"  as  it  were.  It 
is  this  independence  from  the  conventional  which  appears  to  be 
one  of  the  basic  conditions  for  creative  thinking.     Three  of 
these  f actors-~ideational  fluency,  spontaneous  flexibility,  and 
originality--are  of  special  importance,  for  they  represent  the 
scoring  measures  most  often  used  to  form  a  composite  creativity 
index  in  subsequent  assessment  programs.     They  are  considered 
in  greater  detail  in  the  later  discussion  of  the  Torrance  and 
Wallach-Kogan  research. 

The  "common  variance"  abroach.     Consider  again  the  two 
major  categories  from  the  "Structure  of  Intellect"  model  which 


are  intended  to  represent  approximately  the  domains  of  intelli- 
gence and  creativity-- "convergent "  and  "divergent"  thinking. 
In  making  a  theoretical  distinction  between  these  or  any  two 
broad  concepts,  one  must  present  some  basis  for  giving  them 
different  labels.     Otherwise,  a  common  label  would  suffice. 
Thorndike  (1963)   illustrates  this  point  well: 

When  we  use  any  term  to  designate  an  attribute  of  an  indi- 
vidual, be  it  abstract  intelligence,   sociability,  or  crea- 
tivity, the  distinct  label  implies  that  there  exists  a  set 
of  behaviors  of  the  individual  that  can  be  grouped  together 
because  they  exhibit  a  common  quality.     Furthermore,  if  the 
label  is  a  useful  one,   the  set  of  behaviors  that  it  desig- 
nates can  be  differentiated  from  the  sets  designated  by 
other  labels  .   .   .  We  may  appropriately  ask  how  well  the 
attribute  'creativity'  meets  these  joint  criteria  of  desig- 
nating a  reasonably  extensive  set  of  behaviors  which  (1) 
have  some  degree  of  coherence  and  (2)   can  be  distinguished 
from  other  sets  of  behaviors.    (Thorndike,   1 963 s  pp.  44-4-5) 

Guilford  (1959),  Torrance  (1966),  and  others  would 
argue  that  the  diversity  of  creative  abilities  overrides  their 
commonality,  and  hence  it  does  the  term  "creativity"  an  in- 
justice  to  be  considered  a  unitary  dimension  distinct  from 
intelligence.     Wallach  (in  press),  however,  argues  cogently 
that  the  approach  of  looking  for  significant  variance  shared  in 
common  among  divergent  thinking  measures  that  is  not  shared  with 
intelligence  is  the  more  conservative  approach.     Such  conser- 
vatism is  necessary  because  there  is  no  adequate  validity  cri- 
terion for  most  creativity  assessment  procedures,  especially 
with  children  and  adolescents.     Teacher  and  peer  ratings, 
quality  of  children's  drawings,  and  other  behavioral  measures 
of  creativity  have  been  shown  to  be  largely  unacceptable  as 
validity  criteria,  partially  because  of  their  contamination 
with  intelligence  factors.     (Reid,  King,  &  Wickwire,  1959; 
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Torrance,   1963;  Wallach  &  Kogan,   1 965)     The  "common  variance" 
approach  achieves  its  validity  intrinsically,  through  the  forma- 
tion of  an  internally  coherent  dimension.     Wallach  asks: 

Can  assessors  of  divergent  and  convergent  thinking  be  dis- 
tinguished in  terms  of  differences  that  are  large  enough 
to  be  psychologically  meaningful  in  the  resultant  order- 
ings  of  the  respondents?     This  is  the  crucial  question 
that  must  be  asked  of  the  proponents  of  the  structure  of 
intellect  model.     (Wallach,  in  press,  p„   12,  MS.) 

Wallach  argues  that  whether  one  accepts  the  Spearman  "G"  or 
Thurstone  "Primary  Mental  Abilities"  concept  of  intelligence, 
there  exists  among  specific  regions  of  content  a  set  of  uni- 
formly positive  and  significant  correlations  accounting  for  the 
major  portion  of  variance  in  intellectual  assessors.  Similarly, 
if  one  wishes  to  speak  of  a  set  of  creative  abilities  as  dis- 
tinct from  intelligence,  he  must  likewise  demonstrate  a  set  of 
uniformly  positive  and  significant  correlations  among  specific 
creativity  measures,  which  share  relatively  little  variance 
in  common  with  intelligence  measures.     The  more  clearly  such 
an  independent  dimension  can  be  formed,   the  more  justifiably 
the  assessment  techniques  involved  may  be  said  to  be  measures 
of  creativity  or  divergent  thinking  rather  than  simply  inferior 
measures  of  intelligence. 

The  Empirical  Research 

Of  two  major  creativity  assessment  approaches  evolving 
from  Guilford's  theoretical  framework  and  utilizing  modifications 
of  his  measuring  instruments,   that  of  Wallach  &  Kogan  (1965)  has 
empirically  demonstrated  a  coherent  creativity  dimension, 


whereas  that  of  Torrance  ( 1 966)  has  not.     Two  principal  differ- 
ences between  these  approaches  emerge  as  possible  explanations 
for  their  discrepant  results.     The  first  difference  involves 
the  assessment  context;  the  second  involves  the  scoring  method. 
The  present  investigation  seeks  to  examine  the  role  of  these 
two  factors  in  both  Torrance  and  "Wallach  &  Kogan  assessment 
procedures,  to  determine  their  relative  contributions  to  the 
formation  of  a  unitary  and  virtually  intelligence-free  crea- 
tivity dimension. 

The  Torrance  program.     Both  the  Torrance  and  V/allach- 
Kogan  programs  are  attempts  to  make  C-uilford's  assessment  of 
divergent  thinking  appropriate  for  administration  to  children; 
hence  they  include  adaptations  of  many  of  his  measures.  Most 
of  Torrance's  published  research  is  based  on  a  battery  of  crea- 
tivity measuring  tasks  which  extend  beyond  Guilford's  divergent 
thinking  factors.     This  battery  is  described  fully  by  Torrance 
(1962).     More  recently  he  has  published  a  "research  edition" 
(Torrance,   1 966 )  based  on  refinements  of  the  earlier  battery, 
and  including  administrative,  scoring,  and  normative  manuals 
for  both  verbal  and  figural  tasks.     Verbal  procedures  include 
such  tasks  as  guessing  the  causes  and  consequences  of  an  event, 
and  thinking  of  unusual  uses  or  improvements  for  an  object. 
Included  in  the  figural  tasks  are  the  composition  of  pictures 
from  various  line  segments,  and  the  drawing  of  as  many  pictures 
as  possible  based  on  a  repeated  stimulus  such  as  a  circle.  Scor- 
ing categories  are  fluency  (number  of  responses  elicited  per 
task  item) ;  flexibility  (number  of  conceptual  categories  to 
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which  responses  belong);  originality  (number  of  statistically 
infrequent  or  unusually  imaginative  responses) ;  and  optionally, 
elaboration  (number  of  nonessential  details  added) .     The  first 
three  scoring  measures  derive  from  the  Guilford  divergent  think- 
ing factors  discussed  earlier  (Table  1,  pp.   5-6).     Scores  on 
individual  tasks  are  summed  to  give  a  composite  creativity  in- 
dex.    The  battery  is  declared  suitable  from  kindergarten  through 
graduate  school;  however,  the  content  is  clearly  more  appropri- 
ate to  the  elementary  age  range.     Each  task  is  timed  rather 
strictly,  and  the  battery  is  group  administered  in  the  classroom 
above  the  third  grade  level. 

The  bulk  of  the  available  evidence  relating  the  Torrance 
composite  index  to  measures  of  intelligence  fails  to  demonstrate 
an  intelligence-free  creativity  dimension.     First  Torrance's  own 
work,  then  findings  of  other  researchers  using  the  Torrance  or 
a  similar  index,  are  considered. 

Torrance's  fundamental  approach  has  been  to  show  that 
subjects  scoring  within  the  top  t?.Tenty  percent  on  the  composite 
index,  but  not  on  intelligence,  achieve  as  well  academically  as 
those  scoring  within  the  top  twenty  percent  on  intelligence,  but 
not  on  creativity.     He  argues  that  such  students  achieve  crea- 
tively, rather  than  intellectually.     In  eight  partial  replica- 
tions of  the  G-etzels  &  Jackson  (1962)   study  (Torrance,  1962), 
including  elementary  through  graduate  school  subjects,  six 
showed  no  significant  differences  in  school  achievement  between 
creative  and  intelligent  groups.     This  finding  becomes  open  to 
question,  however,  when  one  realizes  that  the  mean  IQ  of  the 
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creative  groups  was  still  far  above  average.     Two  groups  were 
graduate  students;   the  mean  IQ's  of  the  other  four  were  126, 
122,   122,  and  112.     Moreover,  in  the  remaining  two  cases  where 
the  high  intelligence  groups  showed  higher  achievement  than  the 
high  creativity  groups,  the  latter  had  substantially  lower 
IQ's  (98  and  107)©     This  finding  lends  further  support  to  the 
conclusion  that  in  the  first  siz  groups,  both  highly  intelligent 
and  highly  creative  subjects  were  actually  achieving  primarily 
on  the  basis  of  superior  intelligence. 

Another  argument  frequently  used  by  Torrance  (e.g., 
Torrance,   1962,   1963)   is  that  of  these  subjects  falling  within 
the  top  twenty  percent  on  the  composite  creativity  index,  only 
about  thirty  percent  also  score  within  the  top  twenty  percent  on 
intelligence,,     He  presents  this  as  evidence  for  the  relative 
independence  of  the  measured  creativity  and  intelligence  domains 
across  a  wide  age  range.     This  conclusion  is  questionable  on  two 
counts.     First,  there  are  no  creativity  test  intercorrelations 
presented,  so  the  meaning  of  creativity  is  ambiguous.  Second, 
and  more  important,  the  comparison  of  two  variables,  one  or  both 
of  which  is  unduly  restricted  in  range  (i.e.,  the  "top  twenty 
percent") ,  has  been  demonstrated  to  produce  spuriously  low 
intercorrelations.     (See  Madans,   1964;  DeMille  &  Kerrifield, 
1962;  Ripple  &  May,   1962.)     Hence,  it  is  not  unlikely  that  aver- 
age correlations  between  the  full  range  of  creativity  and  intel- 
ligence scores  in  any  sample  would  suggest  considerably  more 
variance  held  in  common  than  is  indicated  by  Torrance's  argu- 
ment. 
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A  recent  attempt  by  Torrance  and  his  colleagues  to  ex- 
plain the  creativity-intelligence  relationship  is  the  "threshold 
of  intelligence"  notion,  which  suggests  that  creativity  and 
intelligence  are  uncorrelated  only  above  a  critical  IQ  level  of 
about  1 20. (Torrance,  1963)     If  this  is  so,  addition  of  a  crea- 
tivity index  should  predict  academic  achievement  above  this 
level  significantly  better  than  an  IQ  measure  alone.  Wallach 
(in  press)  concludes,  however,  in  summarizing  several  relevant 
studies  (e.go,  Yamamoto  &  Chimbidis,   1966),  that  while  IQ  is  a 
less  adequate  predictor  of  academic  achievement  at  high  than  at 
moderate  or  low  IQ  levels,  addition  of  a  Torrance  creativity 
index  adds  al^o^^n^o^hing^  to 'predictability  of  achievement  at 
any  level.     Hence,  he  continues,  the  Torrance  index,  summed  from 
the  four  components  of  fluency,  flexibility,  originality,  and 
elaboration,  behaves  like  a  second  measure  of  convergent  thinking, 
at  least  with  respect  to  prediction  of  academic  achievement. 

Torrance  does  not  utilize  the  "common  variance"  approach 
discussed  above  to  analyze  the  relationship  between  his  index 
and  intelligence  measures;  however,  such  an  approach  yields  con- 
clusions similar  to  those  already  reached.     For  example,  Yama- 
moto  (1965)   found  in  two  large  samples  of  fifth  graders  (one 
middle  class,  the  other  heterogeneous  with  respect  to  social 
class),  correlations  of  -f.33  and  +.39  respectively,  between  the 
Torrance  index  and  Lorge-Thorndike  Verbal  IQ.     The  similar  find- 
ings in  the  two  groups  suggest  also  that  class  differences  have 
little  effect  on  the  relationship  between  creativity  and  intel- 
ligence.    An  earlier  study  by  T,vodtke  (1964)  found  the  Torrance 
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index  correlated  with  the  Lorge-Thorndike  total  IQ  at  +«44  in  a 
sample  of  fourth  graders,  and  +,45  in  a  similar  sample  of  fifth 
graders*     These  correlations  are  all  moderate  and  significant. 

Most  studies  do  not  provide  comparable  intercorrelations 
among  Torrance  creativity  measures,  since  the  measures  are  typ- 
ically pooled  into  the  composite  index.     Circirelli  (1964),  how- 
ever, has  correlated  all  pairs  of  eight  creativity  measures 
(fluency,  flexibility,  originality,  and  elaboration,  for  the 
verbal  and  figural  parts  of  Torrance's  battery),  obtaining  an 
average  intercorrelation  of  +,37«>     This  figure  is  inflated  by 
the  intrinsic  correlation  between  fluency  and  originality  scores; 
it  is  closer  to  around  +.30  (Wallach,  in  press),  or  slightly 
less  than  the  typical  correlation  between  the  Torrance  index  and 
intelligence. 

Summaries  of  additional  research  using  the  Torrance  and 
similar  Guilford  indexes  have  been  provided  by  Ward  (1966); 
Wallach  &  Kogan  (1965);  and  Wallach  (in  press).     The  findings  of 
Ward  are  typical.     Averaging  results  from  seven  Guilford  studies, 
he  finds  a  mean  correlation  among  creativity  measures  of  +.20, 
with  a  mean  correlation  between  creativity  and  convergent  think- 
ing measures  of  +.21.     He  then  concludes:     "There  is  no  indica- 
tion, then,  that  Guilford's  divergent  thinking  factors  define  a 
broad,  unitary  domain,  or  that  they  have  any  variance  in  common 
that  is  not  shared  with  IQ. "     (Ward,   1966,  p,  17)  Similarly, 
Wallach  &  Kogan  (1965)   cite  a  number  of  studies  (e.g.,  Getzels 
&  Jackson,   1962;  Cline,  Richards,  &  Needham,   1963;  Plescher, 
1963),  in  which  significant  average  correlations  of  about  +.30 


14 

were  found  to  exist  both  between  creativity  measures  and.  IQ,  and 
among  the  creativity  measures  themselves. 

In  summary,  the  measures  included  in  the  Torrance  com- 
posite creativity  index  (and  similar  Guilford  indexes)  appear  to 
share  at  least  as  much,  if  not  more,  of  their  variance  with 
intelligence  as  with  each  other.     If  this  is  so,  they  become,  in 
effect,  inferior  measures  of  intelligence,  rather  than  measures 
of  a  distinct  creativity  domain. 

The  Wallach-Kogan  program.     This  research  (Wallach  & 
Kogan,  1965)  was  undertaken  in  an  attempt  to  measure  the  hypo- 
thesized intelligence-free,  internally  coherent  creativity  dimen- 
sion*    A  total  of  151  fifth  grade,  normal,  middle  class  children 
were  administered  five  creativity  procedures  and  a  number  of 
intellectual  and  personality  tests.     Verbal  creativity  proce- 
dures included  giving  instances  of  a  specified  class  of  objects 
(e.g.,   "Name  all  the  round  things  you  can  think  of.");  suggest- 
ing alternate  uses  for  common  objects  such  as  a  newspaper  or  a 
button;  and  proposing  similarities  between  common  objects  such 
as  a  cat  and  a  mouse.     The  two  remaining  procedures  employed  vis- 
ual stimuli—abstract  lines  and  patterns — for  which  the  child 
was  asked  to  give  as  many  meanings  or  interpretations  as  possi- 
ble.    Procedures  were  scored  for  fluency  (total  number  of  re- 
sponses), and  uniqueness  (occurrence  only  once  in  the  sample). 
This  scoring  system  omits  the  flexibility  and  elaboration  scores 
of  Torrance.     Finally,  all  creativity  procedures  were  adminis- 
tered individually  as  games,  without  time  limits  or  known  evalua- 
tive pressures  of  any  kind. 
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The  resulting  internally  consistent  creativity  dimension 
proved  virtually  unrelated  to  intelligence 0  Intercorrelations 
among  creativity  measures  (both  verbal  and  visual)  ranged  from 
+•07  to  +»74,  with  a  mean  of  +.41  e     A  vast  majority  of  the  crea- 
tivity intercorrelations  were  significant  at  the  ,01  level.  At 
the  same  time,   correlations  between  creativity  and  intelligence 
were  low  and  generally  nonsignificant,  averaging  +.10.  These 
correlations  were  based  on  the  total  range  of  both  creativity  and 
intelligence  scores  in  the  sample  tested. 

The  evidence  presented  thusfar  indicates,   then,  that  the 
Wallach-Kogan  creativity  measures  share  both  more  variance  among 
themselves  and  less  variance  with  intelligence  than  do  the  Tor- 
rance measures.     To  what  extent  might  differences  in  assessment 
context  and  scoring  method  account  for  these  discrepant  patterns? 

The  effect  of  assessment  context.     The  issue  concerning 
the  psychological  climate  in  which  any  ability  tests  are  admin- 
istered is  an  important  one.     Everyone  performs  somewhat  differ- 
ently under  different  conditions;  children  are  particularly  sen- 
sitive to  environmental  cues  to  facilitate  optimum  performance. 
Zigler  &  Butterfield  (1968)  have  recently  challenged  the  appro- 
priateness of  standard  intelligence- testing  conditions,  at  least 
with  culturally  deprived  children.     They  have  shown  that  mea- 
sured IQ  can  increase  substantially  when  testing  is  done  under 
conditions  which  maximize  success  experiences.     A  similar  in- 
crease in  measured  IQ  over  the  course  of  a  nursery  school  year 
was  likewise  shown  to  be  the  result  of  a  reduction  in  the  effect 
of  "debilitating  motivational  factors."     Do  assessment  conditions 
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similarly  affect  the  amount  or  pattern  of  measured  creativity 
in  children? 

In  virtually  all  of  the  Torrance  and  Guilf ord-based  stud- 
ies, creativity  procedures  were  administered  under  "evaluative," 
or  test-like  conditions.     Administration  took  place  in  groups 
under  strict  time  pressure,  with  instructions  to  do  one's  best, 
just  as  on  a  standard  intelligence  or  achievement  test.     In  the 
Wallach-Kogan  assessment,  by  contrast,   every  precaution  was  taken 
to  eliminate  the  threat  of  pressure  or  evaluation  by  providing 
individual  assessment  in  a  relaxed,  game-like  framework.  The- 
oretical and  empirical  evidence  suggests  that  evaluative  assess- 
ment conditions  both  inhibit  creative  production,  and  inflate 
the  correlation  between  divergent  and  convergent  thinking  mea- 
sures by  eliciting  convergent  thought  processes.     Wallach  &  Kogan 
offer  this  explanation: 

.   .   .   thinking  of  various  types  may  be  enhanced  or  diminished 
in  quality  simply  by  altering  the  context  in  which  the 
child's  thinking  is  assessed  ....     Where  the  assessment 
context  emphasizes  success  and.  failure,  we  suspect  that 
differentiation  within  the  thinking  domain  will  be  mini- 
mized.    Under  those  conditions,  the  forms  of  thinking  de- 
manded by  conventional  intelligence  tests  can  be  expected 
to  exercise  dominance  over  a  wide  span  of  cognitive  tasks. 
As  the  assessment  situation  becomes  more  permissive,  how- 
ever, the  overriding  effects  of  intelligence  should  decline, 
with  the  consequence  of  greater  differentiation  in  the 
thinking  domain.     (Wallach  &  Kogan,   1 965,  pp.  305-06) 

The  importance  of  a  nonevaluative ,  permissive  environ- 
ment in  facilitating  creative  production  is  stressed  by  the 
"self-actualizing"  schools  of  personality  theory.     (e.g. ,  Ander- 
son, 1959,   1965;  Rogers,   1959,  1963;  Maslow,   1959)     A  more  em- 
pirically oriented  explanation  is  the  "associative  hierarchy" 
theory  of  Mednick  ( 1 962) .     In  Kednick's  terms,   the  creative 


person  has  a  less  steep  gradient  of  associative  strength  than 
does  the  non-creative  person.     In  producing  a  stream  of  associ- 
ations which  fit  specified  conditions,   the  creative  person,  al- 
though beginning  with  stereotyped  responses,  will  continue  pro- 
ducing increasingly  unique  responses  long  after  the  non-crea- 
tive person  has  exhausted  his  repertory  with  the  end  of  his 
stereotyped  responses.     Because  his  gradient  is  flatter,  the 
creative  person  responds  at  a  relatively  slow  rate,  although 
he  will  give  both  a  higher  total  and  a  higher  proportion  of 
unique  responses.     It  is  evident  in  this  formulation  that  the 
creative  person's  measurable  performance  will  be  less  than  op- 
timal unless  conditions  permit  both  temporal  freedom  and  a  play- 
ful or  nonevaluative  task  context.     Temporal  freedom  allows  the 
creative  person  to  complete  his  more  extensive  response  reper- 
tory; too  short  time  limits  may  actually  make  the  non-creative 
individual  appear  more  productive,   because  of  his  initially  more 
rapid  response  rate.     That  a  playful  assessment  context  seems 
necessary  to  facilitate  the  generation  of  associations  is  sup- 
ported by  the  introspections  of  creative  people  such  as  Ein- 
stein, Poincaire,  and  Housman. (Ghiselin,   1952)     These  obser- 
vations point  to  the  necessity  of  temporary  suspension  of  crit- 
ical and  judgmental  functions,  which  is  best  achieved  under  non- 
evaluative  conditions. 

Research  supports  the  facilitating  role  of  both  the  tem- 
poral freedom  and  the  nonevaluative  qualities  of  a  relaxed, 
game-like  atmosphere.     Vlord  association  studies  shed  light  on 
the  role  of  temporal  freedom  in  creative  association.  Siipola, 
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Walker,  &  Kolb  (1955)»  comparing  the  effects  of  temporal  pres- 
sure vs.  freedom  on  simple  word  association  tasks,  found  that 
subjects  given  temporal  freedom  produced  more  responses  of 
greater  associative  distance  from  the  stimulus.     That  is,  a 
noun  stimulus  elicited  an  adjective  response,  rather  than  an- 
other noun.     The  authors  describe  subject  reports  of  rich  men- 
tal imagery  elicited  by  stimulus  words  in  the  freedom  condition, 
which  in  turn  called  forth  response  words  conveying  the  idio- 
syncratic meaning  for  the  subject.     Apparently  the  extra  time 
allowed  personal  stimulus  variables  to  affect  verbal  habits. 
The  authors  suggest  that  under  temporal  pressure,  by  contrast, 
the  set  for  speed  produced  a  selective  effect,  such  that  the 
subject  automatically  limited  his  responses  to  those  which  re- 
quired the  least  associative  leap—those  that  were  more  stimulus- 
bound.     According  to  Mednick's  formulation,  these  responses  are 
also  the  more  common  or  stereotyped.     This  prediction  received 
support  in  a  study  by  Horton,  Marlowe,  &  Crown e  (1963),  in  which 
more  "original"  associations  appeared  under  temporal  freedom 
than  under  strict  time  limits. 

Studies  involving  the  personal  evaluation  aspect  point 
to  a  similar  conclusion.     Beece  &  Whitman  (1962),  for  example, 
varied  the  assessment  condition  in  a  simple  fifteen  minute  free 
association  task,  with  no  imposed  requirements  for  response  ap- 
propriateness.    In  the  evaluative  condition,  E  drummed  his  fin- 
gers, leaned  away  from  the  subject,  and  did  not  smile;  in  the 
nonevaluative  condition,  he  appeared  accepting  and  interested. 
In  a  simple  fluency  measure,  more  free  associations  were  produced 


in  the  nonevaluative  condition. 

Two  other  studies  used  uniqueness,  or  originality,  as 
the  dependent  variable.     Den tier  &  Mackler  (1964)  gave  a  timed 
"Uses"  task  from  Guilford  under  four  levels  of  evaluation,  rang- 
ing frora  supportive  and  "psychologically  safe"  through  detatch- 
ment,  aloofness,  and  threat.     Three  times  as  many  uncommon  re- 
sponses were  produced  in  the  "safe"  condition  as  in  any  of  the 
other  three.     In  an  intriguing  use  of  role-playing  technique, 
Wild  (1965)  had  subjects  perform  word-association  and  object 
sorting  tasks  under  two  role  sets  in  addition  to  an  initial 
spontaneous  or  natural  condition.     The  evaluative  set  instructed 
the  subject  to  respond  as  a  "regulated"  person,   concerned  about 
what  others  thought  of  him;   the  nonevaluative  set  had  the  sub- 
ject respond  as  a  relaxed,  carefree  person.     Instructional  sets 
were  based  on  two  character  sketches.     A  greater  increase  in 
originality  from  the  initial  natural  condition  occurred  in  the 
nonevaluative  role  set. 

The  effect  of  scoring  method.     Differences  in  method  of 
scoring  may  provide  a  second  explanation  for  the  discrepant 
correlational  patterns  in  the  Torrance  and  Wallach-Kogan  pro- 
grams.    It  was  mentioned  earlier  that  the  Torrance  creativity 
index  is  formed  by  summing  the  divergent  thinking  factors  of 
fluency,  flexibility,  and  originality,  with  the  optional  addi- 
tion of  an  elaboration  score.     In  order  for  this  composite  score 
to  describe  usefully  an  intelligence-free  dimension,   each  of  its 
component  scores  should  be  statistically  relatively  independent 
of  common  intelligence  measures,  as  Thorndike  (1963)  has  sug- 
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gested.     Furthermore,  its  component  scores  should  possess  at 
least  as  much  variance  in  common  as  any  one  does  with  IQ.  If 
any  one  of  the  component  scores  is  more  highly  correlated  with 
10  than  with  the  remaining  creativity  components,  its  effect  is 
to  increase  the  variance  in  common  between  intelligence  measures 
and  the  composite  creativity  index,  thus  reducing  the  effective- 
ness of  all  the  components  as  assessors  of  the  hypothesized 
creativity  domain.     The  present  section  examines  available  evi- 
dence independently  relating  fluency,  flexibility,  and  origin- 
ality measures  to  IQ  measures,  in  order  to  ascertain  which  ones 
share  the  least  variance  with  intelligence. 

Bereiter  (1961),  reanalyzing  data  from  an  earlier  study 
by  Gewirtz  (1 940)  which  compared  fluency  measures  and  Stanford- 
Binet  Vocabulary  scores  on  five-  and  six-year-olds,  found  a 
correlation  of  +.01   between  ideational  fluency  and  the  IQ  mea- 
sure.    Additionally,   ideational  fluency  was  found  negatively 
related  to  a  third  factor—word  fluency  (r--.24).  suggesting 
that  this  divergent  thinking  factor  might  better  be  considered 
as  falling  outside  the  realm  of  creativity. 

More  recently,  Orpet  &  Meyers  (1966)  approached  the  ques- 
tion by  using  a  factor  analysis  with  an  orthogonal  varimax  ro- 
tation.    All  divergent  thinking  procedures  were  administered 
individually  to  a  large  sample  of  children.     Factor  analysis  re- 
vealed a  clear  ideational  fluency  factor,  with  divergent  think- 
ing measures  loading  from  +.57  to  +.66.     Intelligence  measures 
loaded  +.30  and  below  on  this  factor.     Conversely,  on  the  intel- 
ligence factor,  where  the  ■  rI 3 C  subtests  loaded  +.71   and  +.69, 


ideational  fluency  loaded  from  +. 02  to  +.22.     Considerable  sep- 
aration between  intelligence  and  fluency  scores  is  apparent  here. 

A  study  by  Feldhusen,  Denny,  &  Condon  (1965)   sheds  light 
on  the  relationship  between  intelligence  and  all  three  divergent 
thinking  factors  in  question.     Selected  Torrance  tasks  ("Alter- 
nate Uses"  and  "Consequences"),  along  with  intelligence  and 
achievement  tests  were  group-administered  under  standard  test- 
ing conditions  to  subjects  in  the  seventh  and  eighth  grades.  The 
resulting  correlation  matrix  showed  fluency  unrelated  to  either 
IQ  (average  r=+.05)  or  achievement  (average  r=+.04).     On  the 
other  hand,  flexibility  was  strongly  related  to  both  (average 
r's=:+.47  and  4.44,  respectively).     Originality  was  more  ambig- 
uously related,  correlating  about  +.28  with  IQ  and  achievement 
for  boys,  and  +.11   for  girls.     Ey  contrast,  Clark,  Veldman,  & 
Thorpe  (1965),  using  originality  scores  derived  from  three  Guil- 
ford tasks  given  to  junior  high  students,  found  an  average  cor- 
relation of  +.04  with  intelligence  measured  by  the  California 
Test  of  Mental  Maturity. 

Wallacn's  (in  press)  reanalysis  of  three  Guilford  stud- 
ies found  similar  patterns  among  seven  of  the  eight  proposed  di- 
vergent thinking  factors.     If  one  deletes  "word  fluency,"  which 
appears  mediated  by  intellectual  factors,  the  remaining  three 
fluency  factors  show  somewhat  greater  intercorrelation  among 
themselves  than  with  IQ.     For  example,  in  the  study  by  Guilford 
&  Christensen  (1956),  these  three  fluency  factors  in tercorrela- 
ted  +.31  among  themselves,  and  +.22  with  intelligence.     In  the 
Wilson,  Guilford,  Christensen,  &  Lev/is  (1954)   study,  two  fluency 


factors  correlated  +.28  "between  themselves,  and  only  +.08  with 
intelligence.     Finally,  in  a  study  by  Guilford,  Frick,  Christen- 
sen,  &  Merrif ield  (1957)   the  lone  fluency  factor  correlated  +.01 
with  intelligence.     The  three  flexibility  factors  correlated 
+.13  among  themselves  and  +.15  with  intelligence  in  the  Wilson, 
et._  al.  study;  the  corresponding  figures  from  Guilford,  et, :_._al . 
were  +.24  and  +.20.     Originality  was  inconsistent,  with  correla- 
tions with  intelligence  of  +.  25s   +.01,  and  +.19,  respectively 
in  the  three  studies. 

Available  evidence  from  Torrance  and  Guilford  research 
thus  suggests  that  the  composite  creativity  index  derives  much 
of  its  common  variance  with  IQ  from  the  flexibility  component, 
and  to  a  smaller  extent  from  the  originality  component.  Parallel 
evidence  regarding  the  elaboration  component  is  unavailable;  how- 
ever, it  seems  likely  that  elaboration  follows  flexibility  in 
being  more  closely  related  to  intelligence  than  to  remaining 
creativity  measures.     Wallach  &  Kogan's  successful  isolation  of 
the  independent  creativity  dimension  may  thus  be  attributable  in 
part  to  their  restriction  of  scoring  to  fluency  and  originality-- 
the  two  measures  most  intrinsically  distinct  from  measures  of 
convergent  thinking. 

Such  a  restriction  may  be  necessary  because  it  isolates 
the  nexus  of  the  creative  process — the  simple  ability  to  gen- 
erate ideas  to  a  given  stimulus.     This  basic  operational  defi- 
nition of  creativity  minimizes  the  role  of  verbal,  conceptual, 
or  representational  skills  mediated  by  intelligence.  Wallach 
(in  press)  suggests: 


Maximally  independent  from  convergent  thinking  ability  and 
coherent  in  itself  when  measured  in  various  ways,  therefore, 
may  be  a  person's  ability  to  produce  large  numbers  of  basic- 
ally appropriate  ideas  in  response  to  a  given  task,  and— 
at  least  partly  because  of  generating  a  more  extensive  idea 
flo!;--his  ability  also  to  produce  more  ideas  that  are  rela- 
tively unique  or  unusual.     The  other  kinds  of  traits  placed 
by  the  Guilford  group  in  the  "divergent  thinking"  category, 
on  the  other  hand,  do  not  seem  in  terms  of  the  available 
findings  to  belong  there.    (ifallach,  in  press,  p.  42,  MS,) 

The  implication  is  that  flexibility,   elaboration,  and  other  fac- 
tors generally  considered  basic  aspects  of  creativity  may  in 
fact  be  mediated  intellectually  and  only  peripherally  related 
to  the  basic  creative  process/'     It  is  granted  that  most  produc- 
tive and  socially  recognized  creativity  relies  heavily  upon  in- 
tellectual skills  for  expression;  however,  the  successful  mea- 
surement of  a  clear-cut  creativity  domain  may  necessitate  "cut- 
ting through"  such  intellectual  mediators  to  the  fundamental 
creative  process.     This  is  what  Uallach  &  Kogan  appear  to  have 
done . 

In  short,  evidence  presented  suggests  that  measures  of 
fluency  and  originality  appear  relatively  independent  of  intel- 
ligence, even  under  evaluative  conditions.     Furthermore,  recall 
that  fluency  and  originality  appear  to  be  facilitated  by  re- 
laxed,  evaluation-free  assessment  conditions,  with  time  pressure 

-U 

minimized.""     These  two  findings  combined  suggest  that  tfallach  & 
Kogan' s  success  in  establishing  a  coherent  and  independent 


*  It  might  be  argued,  for  example,  that  flexibility,  in- 
volving shifts  among  conceptual  categories,  is  more  dependent  on 
IQ  because  of  the  need  to  apply  rules  of  logic  and  concept-for- 
mation, which  are  IQ-related  functions.     (tfallach,  in  press) 

#  The  effect  of  such  conditions  on  flexibility  and  elabo- 
ration scores  remains  to  be  seen. 


creativity  dimension  is  attributable  to  both  provision  of  opti- 
mal conditions  for  creative  expression,  and  utilization  of  mea- 
sures least  intrinsically  contaminated  by  intellectual  functions 

Goals  of  the  Present  Investigation 

The  statistical  Isolation  of  the  creativity  dimension  by 
Wallach  &  Kogan  is,  they  feel,  ample  demonstration  that  creativ- 
ity is  best  elicited  and  measured  under  nonevaluative  conditions 
scoring  only  fluency  and  originality;  the  failure  of  Torrance 
and  Guilford  researchers  to  isolate  such  a  dimension  is  attrib- 
uted to  the  absence  of  these  implicitly  necessary  and  sufficient 
conditions.     Thusfar,  however,   this  notion  has  not  been  tested 
by  examining  the  creativity-intelligence  correlational  patterns 
of  representative  Torrance  procedures  administered  and  scored 
identically  to  those  of  Wallach  &  Kogan.     If  Torrance's  proce- 
dures could  be  shown  to  tap  the  same  unified  creativity  dimen- 
sion when  administered  and  scored  under  Wallach  &  Kogan' s  con- 
ditions, much  support  could  be  provided  for  the  "nexus  of  crea- 
tivity" notion.     Furthermore,   such  a  finding  would  greatly  in- 
crease the  usefulness  of  the  Torrance  procedures,  for  they  would 
thereby  more  efficiently  tap  the  creative  process  and  would  be 
less  "contaminated"  by  intellectual  factors.     By  increasing 
their  validity  in  this  manner,  these  procedures  could  become 
more  meaningful  in  studies  correlating  creativity  findings  with 
other  personality  variables. 

On  the  other  hand,  by  administering  and  scoring  Wallach  I 
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Kogan's  tasks  under  Torrance's  conditions,  it  should  be  possible 
to  determine  the  relative  contribution  of  assessment  condition 
and  scoring  method  to  their  unified  dimension,  by  noting  to  what 
extent  this  dimension  breaks  down.     If,  however,  administration 
and  scoring  variables  have  little  effect  on  the  correlational 
patterns  associated  with  the  two  assessment  programs,  one  would 
then  have  to  look  further  for  intrinsic  differences  in  their 
creativity  assessors*     The  primary  goal  of  the  present  investi- 
gation is  to  answer  these  major  questions  and  to  thereby  deter- 
mine the  optimal  and  most  efficient  assessment  and  scoring  con- 
ditions for  measuring  basic  creativity  in  children. 

Assumptions.     The  present  investigation  rests  on  four 
basic  assumptions; 

1 e     A  fundamental  aspect  of  creativity,  more  specifically 
defined,  as  the  ability  to  generate  ideas--- bo th  common  and  unique, 
can  be  measured  by  paper  and  pencil  tests,  given  orally  and  in- 
dividually o 

2.     Creativity  is  operationally  distinguishable  from  in- 
telligence* 

3e     It  is  possible  to  create  evaluative  (test-like)  and 
relaxed,  nonevaluative  (game-like)  assessment  climates  through 
manipulation  of  external  cues  such  as  task  instructions  and  de- 
meanor of  the  examiner* 

4.     These  two  sets  of  conditions  can  be  created  in  chil- 
dren of  both  middle  and  lower  socioeconomic  status;  lower  class 
children  can  perceive  the  game-like  climate  as  relaxed  and  non- 
evaluative,  as  can  middle  class  children. 
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Hypotheses.     Based  on  the  findings  discussed  in  the  pres- 
ent chapter,  this  investigation  tests  the  following  predictions: 
1  «,     Effects  of  assessment  context. 

a.  Test-like  assessment  conditions  appear  to  elicit 
intellectual,  rather  than  creative,  thought  pro- 
cesses; therefore, 

Torrance  and  Wallaoh-Kogan  procedures  given  under 
evaluative  (SV)   conditions  Trill  correlate  as  much 
or  more  with  IQ  as  with  each  other.     Average  cor- 
relations between  creativity  measures  and  IQ  will 
be  significant, 
be     Relaxed,  evaluation-free  assessment  conditions 
appear  to  allow  creative  thought  processes  to 
predominate  over  intellectual  ones;  therefore, 
based  on _a 

lach-Kogan  procedures  given  under  nonevaluative 
Xff.ffV ) — P-P.  fid  i jJk: P_*lg. .^U-JL. .g.Q.yxg ^■Q-.^-g- A?__.ra  ^ch  ,  P_r  _m o_r  e 
^IQpJQig..-t^gJE?-e-^X-e-s- -a-n^  between  each  other  as  with 
10.     The  average  of  intercorrelations  among  all 
creativity  measures  will  be  significant, 
c.     Relaxed,   evaluation- free  assessment  conditions 
appear  to  allow  maximum  creative  expression; 
therefore,   all_  m can  creativity  scores  will  be 
higher  under  NEV  than  under  EV  conditions,  across 
IQ  and  SES. 
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2.  Effects  of  scoring  method, 

a.  Fluency  and  originality  appear  to  be  enhanced  by 
NEV  conditions,  while  flexibility  appears  intrin- 
sically related  to  intelligence:  therefore,  the 
correlational  patterns  predicted  in  hypotheses 

la  and  1b  will  emerge  strong; ly  for  fluency  and 
originality  together a  but  "will  fail  to  emerge 

b.  By  the  same  reasoning,  mean  fluency  and  origi- 

3.  Effects  of  test  source. 

There  is  no  clear  evidence  that  the  Torrance  and 
Wallach-Kogan  procedures  are  intrinsically  dif- 
ferent in  principle  or  in  ability  to  measure  cre- 
ativity; therefore,  when^sij^ 

ditions  and  scoring  methods  are  employed;  no  sig- 
nj.fi _cant -  differences  will  emerge  between  Torrance 
and  Vfallach-Kogan  procedures  with  respect  to  (a) 
intercorrelations  among  creativity  measures,  or 
.(b).  correlations  with _JTQ . 

4.  Effects  of  socioeconomic  status. 

a.     lower  class  children  are  frequently  hampered  in 
verbal  facility  (Bereiter  &  Englemann,  1966; 
Smith,   1965);  therefore,  middle  class  Ss  will 
obtain  higher  creativity  scores  than  will  lovrer 
class  _Ss_  on  verbal  creativit^y^  pr_o ced.ure_s  2_regjarjl- 
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less  of  assessment  context . 
bc     Assumption  4  may  be  tested  by  hypothesizing  that 
the  effect  of  assessment  condition  on  overall 
creativity  scores  will  be  the  same  for  "both  mid- 
dle class  and  lower  class  Ss« 


CHAPTER  II. 
METHOD 


Subject  Characteristics 

Eighty  white  male  subjects  (Ss)  were  selected  from  eight 
sixth  grade  classes  in  five  Durham,  N.C.  city  schools.  They 
were  chosen  to  represent  a  cross  section  of  social  classes  and 
geographic  locations  in  Durham.     The  number  of  3s  provided  by 
each  school  ranged  from  four'""  to  39.     Subjects  were  selected  to 
be  homogeneous  with  respect  to  race,  sex,  and  age,  but  hetero- 
geneous with  respect  to  intelligence  (IQ)  and  socioeconomic 
status  (SES) . 

Race  and  sex.     It  was  felt  that  limiting  the  sample  to 
white  males  avoided  racial  and  sex  differences  which  would  have 
increased  the  complexity  of  the  design  and  made  cell  sample  sizes 
too  small  to  yield  meaningful  comparisons.     White  Ss  were  chosen 
over  Uegroes  because  previous  research  using  the  creativity  mea- 
sures in  question  has  been  limited  to  Caucasian  samples,  and  be- 
cause there  is  some  evidence  (Smith,   1965)   to  suggest  that  more 


*  In  one  school,   by  school  policy,  letters  requesting  par- 
ental permission  for  children's  participation  were  sent  out.  The 
four  Ss  were  those  whose  parents  gave  their  permission,  and  who 
met  the  remaining  qualifications  for  acceptance  in  this  study. 

(29) 
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meaningful  intra-race  differences  in  measured,  creativity  emerge 
in  white  than  in  Negro  Ss. 

Males  were  selected  over  females  for  three  reasons. 
First,  with  the  exception  of  a  sex-role-linked  task  in  Torrance's 
earlier  battery  (ways  to  improve  a  toy  fire  engine  and.  nurse's 
kit) ,  neither  Torrance  nor  Kallach  &  Eogan  have  found  any  con- 
sistent sex  differences  in  level  or  pattern  of  creativity  scores 
at  the  upper  elementary  level,     (Torrance,   1  962,   1  966;  tfallach  & 
Kogan,   1965)     Second,  Ifallach  &  Kogan  found  that  males  seemed 
to  respond  slightly  better  to  nonevaluative  assessment  condi- 
tions than  did  females.     Finally,  since  a  secondary  purpose  of 
this  investigation  was  to  compare  creativity  patterns  in  child- 
ren from  divergent  socioeconomic  backgrounds,  boys  were  chosen 
over  girls  by  the  reasoning  that  social  class  differences  are 
more  salient  for  males  because  of  their  role  of  future  family 
head  and  provider. 

Age.     The  age  level  selected  (eleven  years  through  thir- 
teen years,  five  months)   is  only  slightly  older  than  that  of  the 
Wallach-Kogan  sample,  and  avoids  the  developmental  depressions 
in  measured  creativity  described  by  Torrance  (1964)  at  the  fourth 
and  seventh  grade  levels.     Furthermore,   children  at  this  age 
level  possess  the  necessary  verbal  skills  to  understand  and  deal 
with  the  task  instructions,   but  they  have  not  yet  begun  to  en- 
counter the  pressures  of  adolescence,  with  whatever  effect  such 
pressures  might  have  on  creativity.     Finally,  in  studies  involv- 
ing comparisons  between  creativity  and  intelligence,  the  problem 
arises  that  IQ  scores  are  age-corrected,  whereas  creativity 
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scores  generally  are  note     This  problem  is  easily  controlled  by 
restricting  the  sample  to  a  relatively  narrow  age  range. 

Intelligence,     The  intelligence  measure  used  was  the 
group -administered  Loj^gjB^^  Level  3, 

Form  A,  suitable  for  grades  four  through  six.     Both  verbal  and 
nonverbal  batteries  were  administered.     A  highly  reliable,  valid, 
and  well-standardized  instrument,  the  I^j^e^^ojmijl^ce    has  a 
standard  error  of  4.4  IQ  points,  and  correlates  +.77  with  the 
¥ISC.    (Lorge  &  Thorndike,   1954)     The  standardization  sample  of 
136,000  children  in  22  states  represents  the  normal  proportions 
of  various  socioeconomic  levels  found  in  the  overall  population. 
Therefore,  this  instrument  is  particularly  well-suited  to  a  sam- 
ple heterogeneous  with  respect  to  socioeconomic  status,     A  total 
IQ  score  was  computed  by  taking  the  simple  mean  of  the  verbal 
and  nonverbal  IQ  scores,  and  rounding  upward  when  necessary.  To 
be  included  in  the  study,  an  S  had  to  score  80  or  above  on  either 
the  verbal  or  nonverbal  portions,  and  on  the  total  IQ  score.  It 
was  felt  that  an  IQ  of  80  represented  the  minimum]  intellectual 
level  needed  to  comprehend  and  carry  out  adequately  the  crea- 
tivity task  instructions.     On  this  basis  a  total  of  three  in  the 
eight  classes  tested  were  rejected.     No  further  restrictions 
were  placed  on  IQ,  as  it  was  desired  to  tap  a  wide  intellectual 
range  representative  of  the  normal  population.     The  total  IQ  in 
the  present  sample  ranged  from  84  to  133j  with  a  mean  IQ  of  106. 

Socioeconomic  status.     Participating  schools  were  selec- 
ted to  represent  both  middle  and  lower  class  neighborhoods;  two 
out  of  the  five  schools  included  Ss  from  every  category.  Socio- 


economic  status  was  measured  by  Hollingshead' s  Two^Facto^r^Ind^x 
o j£ Jy o oj^^ositl on  (1957),  which  provides  a  weighted  rating  on 
the  basis  of  father's  occupation  and  educational  level.  (See 
Appendix  A) 

Weighted  ratings  are  classified  into  five  groups,  I  to 
V,  with  I  generally  representing  major  professionals  and  higher 
executives  with  at  least  a  four-year  college  degree,  and  V  rep- 
resenting unskilled  laborers  or  public  welfare  recipients  with 
a  minimum  of  schooling.     Information  concerning  father's  occu- 
pation and  education,  as  well  as  age  of  S,  was  obtained  from 
school  cumulative  folders  or  from  teachers  when  school  records 
were  vague  or  incomplete."'0    Children  for  whom  scoreable  infor- 
mation was  not  obtainable  were  dropped  from  the  study.  Twenty- 
one  Ss  were  eliminated  in  this  way. 

One  problem  encountered  was  whether  to  include  children 
from  broken  homes  in.  the  sample,  as  it  was  unknown  how  their 
atypical  background  might  affect  their  creativity.     While  it  was 
necessary  to  exclude  several  of  these  children  due  to  insuffi- 
cient background  information,  it  was  decided  to  retain  the  re- 
maining seven  in  order  to  represent  more  accurately  the  normal 
population.     These  Ss  were  classified  according  to  the  occupa- 
tion and  education  level  of  their  guardians.     Only  one  of  these 
Ss -came  from  class  I;  the  remainder  fell  into  classes  IV  and  V. 


*  Several  teachers  obtained  information  on  father's  occu- 
pation by  assigning  class  themes  on  "What  My  Father  Toes  at 
Work."    The  children  were  not  informed  of  any  connection  be- 
tween these  themes  and  the  present  study. 
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In  summary,  then,  a  subject  was  selected  for  the  present 
study  if  he  was  male,  white,  in  the  sixth  grade,  scored  above  80 
on  either  verbal  or  nonverbal  and  total  IQ,  and  could  be  classi- 
fied into  one  of  five  socioeconomic  levels  on  the  basis  of  fa- 
ther's or  guardian's  occupation  and  education.     Selection  con- 
tinued until  an  N  of  80  was  obtained. 

General  Procedure 

Initial  contacts  were  made  with  the  principals  of  all  the 
Durham  city  elementary  schools.     Of  those  able  to  cooperate,  five 
were  selected  as  representative  of  the  Durham  population.  The 
study  was  described  to  the  principals  and  involved  teachers  as 
an  attempt  to  compare  creativity  and  intelligence  scores  under 
different  assessment  conditions.     Teachers  were  requested  to  re- 
frain from  any  mention  of  "creativity"  or  "testing"  in  their 
classes  in  reference  to  the  examiner. 

Intellectual  assessment  with  the  Lo r  g e - Tho rn d  i  k e  was  car- 
ried out  at  the  beginning  of  the  study,  during  the  second  week 
in  November,  by  another  examiner.     It  was  decided  to  test  all 
children  in  each  of  the  eight  classes  in  order  to  avoid  ques- 
tions and  confusion  which  might  have  resulted  from  testing  only 
the  white  boys.     Testing  was  done  in  the  classrooms,  and  was 
presented  as  part  of  the  regular  school  assessment  program. 

During  the  same  week,  the  writer  examined  all  potential 
Ss'  school  records  to  obtain  age  and  SES  information.  When  his 
presence  at  a  school  coincided  with  that  of  the  intelligence 
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examiner,  great  care  was  taken  not  to  be  seen  by  the  children 
and  possibly  connected  with  the  intellectual  testing. 

Creativity  assessment  took  place  from  the  middle  of 
November  through  January.     The  general  plan  was  to  complete 
the  assessment  in  one  school  or  class  before  starting  the  next 
one.     Upon  beginning  with  a  class,  the  examiner  introduced  him- 
self and  his  purposes  to  the  entire  class  in  the  following  way: 

I'm  very  interested  in  children  your  age,  and  I'd  like 
to  talk  with  some  of  you  individually  during  the  next  few 
days.     Let  me  explain  briefly  what  we'll  be  doing.  Actu- 
ally, I'm  interested  in  two  different  things.     Some  of  you 
will  be  taking  some  new  kinds  of  tests  to  see  how  you  do. 
V/ith  others,  there  won't  be  any  tests  at  all0     Instead,  I'd 
like  to  play  some  new  games  with  you  in  order  to  find  out 
what  kinds  of  games  different  children  like  best.     I  can't 
tell  you  ahead  of  time  which  group  you'll  be  in,  but  the 
groups  are  decided  by  flipping  a  coin.     So  if  your  friend 
comes  back  and  says  he  took  the  tests,  you  might  get  to 
play  the  games  instead.     I  wish  I  could  talk  to  everybody, 
but  since  I  have  so  many  other  children  to  see  at  other 
schools,  I'll  be  talking  with  just  boys,  and  just  some  of 
the  boys.     After  I've  talked  with  you,  please  don't  tell 
the  others  who  haven't  gone  yet  what  you  did,   so  they  can 
be  surprised  too*     Okay,  let's  start  with  (name  of  child)  • 

Children  were  then  taken  one  at  a  time  in  random  order 

from  the  classroom*     Total  creativity  assessment  time  varied 

widely  among  individual  Ss,  ranging  from  45  minutes  to  over 


*  Originally  it  was  hoped  to  be  less  specific  about  the 
creativity  procedures,  to  avoid  either  the  "test"  or  "game"  set 
prior  to  administration.     It  was  also  felt  that  probably  the 
best  way  to  prevent  the  children  from  discussing  the  procedures 
among  themselves  was  to  say  nothing  about  secrecy „  However, 
lack  of  the  above  explanation  in  the  first  class  tested  led  to 
excessive  curiosity,  which  the  teacher  felt  was  disruptive,  and 
which  apparently  prompted  some  of  the  later  Ss  in  this  class  to 
ask  their  tested  classmates  what  they  had  been  through,,  Careful 
questioning  of  these  later  Ss  prior  to  assessment  revealed  that, 
in  two  or  three  cases,  they  were  expecting  to  be  tested  and  had 
a  very  rough  idea  of  one  or  two  of  the  measures;  however,  after 
careful  assurance  to  the  two  in  the  NSV  condition  that  they 
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two  hours.     Average  time  was  about  one  and  a  half  hours.  Because 
of  school  schedules  involving  breaks  for  lunch  and  physical  edu- 
cation, no  child  remained  in  the  assessment  situation  for  more 
than  an  hour  and  a  half  at  one  time.     This  appeared  well  within 
the  attention  and  interest  span  of  most  Ss„     In  the  few  cases 
where  boredom  or  fatigue  became  apparent,  the  session  was  ter- 
minated and  resumed  at  a  later  time  during  the  same  day. 

The  facility  for  testing  was  adequate,  but  less  than 
ideal  in  many  schools „     Testing  rooms  were  usually  makeshift, 
ranging  from  an  auditorium  stage  to  a  small  book  storage  room. 
A  desk  or  table  and  two  chairs  were  available  in  all  rooms.  In 
those  rooms  containing  numerous  objects  which  could  have  been 
distracting,  S  was  seated  so  that  he  faced  minimum  distraction. 

Ss  were  divided  randomly  into  evaluative  (EV)  and  non- 
evaluative  (NEV)  assessment  conditions,  with  approximately  half 
the  Ss  from  each  class  falling  into  either  group.     In  the  overall 
sample,  exactly  half,  or  forty,  Ss  were  placed  in  each  condition. 

^Y^lJ^^k^g.„gQild^AlQjl«     Under  the  EV  condition,  the  exam- 
iner (E)  was  friendly,  but  businesslike,  minimizing  irrelevant 
conversation.     Upon  seating  himself  opposite  S,  he  proceeded: 


were  not  being  tested,  their  prior  knowledge  and  set  did  not 
appear  to  affect  their  attitude  or  responses.     The  distinction 
between  "tests"  and  "games,"  and  the  injunction  not  to  discuss 
the  procedures,  made  at  the  suggestion  of  the  first  teacher, 
appeared  very  effective  in  limiting  curiosity  and  discussion 
among  children,  and  controlling  initial  set  to  the  experimental 
conditions. 

In  this  case,  Ss  in  neither  EV  nor  NEV  conditions  can  be 
considered  to  have  been  "tested"  in  the  traditional  sense,  be- 
cause test  scores  were  not  used  in  relation  to  their  school  work 
or  life  situation. 
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You  have  been  put  in  the  group  that  is  to  take  the  tests. 
1  have  some  new  kinds  of  tests  here  that  you've  probably  nev- 
er seen  before.     They're  sort  of  like  intelligence  tests— you 
know,  the  kind  where  you  have  to  pick  the  right  answer  out  of 
the  four  or  five  that  are  given.     Well,  instead  of  just  one 
right  answer,  these  tests  have  many  right  answers.     There  are 
also  many  wrong  answers,  but  the  idea  is  to  get  as  many  of 
the  right  ones  as  you  can*     These  tests  can  tell  us  a  lot  a- 
bout  how  good  you  are  at  thinking  in  different  ways.  They 
will  be  scored  and  your  scores  will  be  compared  with  those  of 
other  children  just  as  in  any  test,  so  it's  very  important  to 
do  the  best  you  can0     I  will  be  timing  you  with  this  stop- 
watcho     Do  you.  have  any  questions?     (Answer  questions  in  gen- 
eral terms*)     Then  let's  begin  with  this  one*     (See  Appendix 
B  for  EV  instructions  for  specific  tasks.) 

A  stopwatch  was  placed  in  S's  view,  and  total  time  elapsed  was 
recorded  for  each  of  the  eight  tasks*     The  overall  purpose  was  to 
create  a  moderately  stressful  atmosphere  typical  of  the  standard 
intelligence  or  achievement  test,  with  implied  time  pressure  and 
a  premium  placed  on  "correctness"  of  responsese     Many  comments 
made  by  5s  in  this  condition  suggested  that  the  desired  task  set 
was  probably  achieved.     The  eight  creativity  measures  were  then 
administered  in  a  preselected  random  order  different  for  each  Sc 

Hpneyalua^^  The  procedure  with  Ss  in  the 

nonevaluatlve  (NEV)   condition  began  with  a  warmup  period  designed 
to  maximize  rapport  and  to  put  S  at  ease.     After  introducing  him- 
self as  someone  interested  in  playing  some  new  and  interesting 
games  with  children,  E  handed  S  a  pencil,  paper,  and  crayons,  sug- 
gesting : 

Before  we  try  some  games,  I'd  like  to  give  you  a  chance 
to  draw  a  picture  of  whatever  you'd  like.     This  is  just  to 
relax  and  get  into  a  game-playing  mood,  so  don't  worry  about 
how  good  it  looks.     Just  draw  whatever  you  want  to. 

During  this  period,  E  offered  informal  comments  designed  to  sup- 
port and  relax  S,  and  develop  rapport.     When  the  drawing  was  com- 
plete, S  was  told  he  could  keep  it  for  himself* 
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Then  E  proceeded; 

I'm  interested  in  finding  out  what  kinds  of  games  differ- 
ent children  like*     I  have  quite  a  few  new  games  here  that 
you  may  not  have  seen  before.,  but  other  children  have  enjoyed 
playing  theme     I'd  like  to  try  some  of  these  with  you  just 
to  see  which  ones  vou  like  the  best.     There  are  different 
kinds  of  games— some  are  word  games,  some  are  picture  games, 
and  there  is  also  a  drawing  game.     Most  of  the  games  are 
played  by  your  telling  me  things  just  as  they  pop  into  your 
heado     Since  this  is  just  for  fun,   there's  no  such  thing  as 
a  right  or  wrong  answer.     The  things  we  say  and  do  together 
don't  really  count  for  anything— except  to  help  me  see  which 
games  different  children  like  the  mosto     So,  since  everything 
is  just  between  you  and  rae5  don't  be  afraid  to  say  whatever 
comes  into  your  headc     Do  you  have  any  questions  about  what 
we're  going  to  do?     (Answer  questions  in  general  terms*) 
Okay,  let's  begin  with  a  game  1  think  you'll  like*     (See  Ap- 
pendix B  for  NEV  instructions  for  specific  tasks 0) 

No  stopwatch  was  used,  and  all  hints  of  time  pressure  were  a- 
voided.     Every  effort  was  made  to  maintain  a  relaxed,  friendly 
rapport  with  S  and  to  displace  any  hint  of  evaluation  from  S  to 
the  games  themselves.     To  follow  up  this  way  of  presenting  the 
tasks,  each  S  was  asked  at  the  end  of  the  session  which  "games" 
he  enjoyed  playing  most,  and  which  he  least  enjoyedc     Their  re- 
sponses indicated  that  nearly  all  Ss  in  this  condition  enjoyed 
the  overall  session,  and  apparently  did  perceive  the  measures  as 
games o     As  in  the  EV  condition,  each  S  received  a  different  pre- 
determined random  order  of  administration,  to  control  for  order 
effects. 

In  both  conditions,  responses  were  given  orally,  accepted 
without  comment,  and  recorded  by  E  on  standard  answer  forms/* 
Where  a  response  was  unintelligible  or  ambiguous,  however,  S  was 
asked  to  repeat  or  elaborate  his  response,  e.g.,   "Can  you  tell  me 


*    The  one  exception  to  this  is  Repeated  Figures,  a  drawing 
task,  described  below. 


more  about  that?" 

In  order  to  prevent  sessions  from  becoming  excessively- 
lengthy,  yet  to  preserve  temporal  freedom,  the  following  system 
was  devised*     It  was  used  under  both  assessment  conditions,  in 
order  to  keep  roughly  equivalent  the  amount  of  time  each  S  was 
allowed  to  spend  at  a  given  task*     Wondirective  encouragement  was 
given  to  S's  responses  in  the  form  of  comments  like  "fine," 
"okay,"  "mm-hmm,"  etce  and  prompting  questions  such  as  "Anything 
else?"  or  "Those  are  fine;  did  you  have  any  other  ideas?"  The 
nondirective  comments  were  used  during  short  pauses;  the  prompt- 
ing questions  were  asked  when  approximately  ten  seconds  or  more 
had  elapsed  since  the  last  response  or  prompting*    No  more  than 
three  prompting  questions  were  asked  during  any  specific  task., 
The  task  was  ended  when  approximately  fifteen  seconds  had  elapsed 
following  the  third  attempt  at  encouragement,*"*  or  when  S  indicat- 
ed with  some  finality  that  he  was  through,7^ 

The  Creativity  Procedures 

To  keep  the  duration  of  testing  moderate  and  interest  op- 
timal, four  procedures  from  the  Torrance  Verbal,  one  from  the 
Torrance  Figural,  and  three  from  the  <>allach-Kogan  batteries  were 


*  In  the  KEY  condition,   this  timing  was  done  inconspicu- 
ously with  S's  wristwatch. 

#  If  S  in  either  condition  said  he  was  through  with  a  task 
before  at  least  one  encouragement  had  been  given,  he  was  urged  to 
think  of  some  more  responses.     This  was  done  to  counteract  the 
tendency  of  some  Ss  to  "give  up"  readily.     If  he  then  gave  any 
more  responses,  the  above  procedure  was  followed. 
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selected  on  the  basis  of  diversity  and  overall  representativeness 
of  their  parent  batteries©     As  noted  above,  all  were  presented 
in  a  different  randomized  order*     All  procedures  involve  the  gen- 
eration of  associations  to  specified  stimulus  requirements. 

Torrance  procedures  (5)»     She  four  Verbal  and  one  Fig- 
ural  (nonverbal)   tasks  included  here  are  taken  from  the  experi- 
mental edition  of  the  Torrance  Tests  of  Creative  Thinking;,  Form 
A  (1966)o    Prom  several  independent  studies  (e.g,,  Eherts,  1961; 
¥odtke,  1964;  and  Mackler,  1962),  the  technical  manual  summa- 
rizes test-retest  reliability  coefficients  based  on  batteries 
including  these  tasks0     Most  of  these  coefficients,  based  on  bat- 
tery totals  and  on  separate  fluency,   flexibility,  and  originality 
totals,  are  in  the  **60's  and  +.70!s  ,  with  a  range  from  to 
-fo97o     Similar  correlations  are  reported  between  Forms  A  and  Bo 

1o     "Ask  and  Guess— Asking"  (AG A)  0     In  this  task,  the 
stimulus  is  a  simple  line  drawing  of  an  elf-like  figure  bending 
down  on  hands  and  knees  apparently  looking  at  his  reflection  in 
the  water*     The  drawing  is  handed  to  S,  and  he  is  requested  to 
generate  questions  which  would  give  him  more  information  about 
the  pictured  scene     Questions  which  can  be  answered  by  looking 
at  the  picture  are  not  scored,  although  they  are  recorded  without 
comment 9 

2,     "Ask  and  Guess— Guessing  Causes"  (AGG) .     This  task 
utilizes  the  same  drawing,  and  for  continuity,  always  followed 
"Ask  and  Guess—Asking,"    This  time  the  S  is  required  to  generate 
possible  causes  or  antecedents  of  the  pictured  scene,     (A  third 
in  this  series,   "Ask  and  Guess — Guessing  Consequences,"  was  not 
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usedy  as  it  was  similar  in  principle  to  the  "Just  Suppose  Test,11 
whi  ch  wa  s  in  cl  ud  e  d  , ) 

3c  "Unusual  Uses"'  (UU)  •  This  task  is  identical  in  na- 
ture to  Wallach's  "Alternate  Uses,"  requiring  the  S  to  generate 
possible  uses  for  a  verbally  specified  objecto  A  single  item- 
cardboard  boxes,  is  used. 

4.     "Just  Suppose"  ( JS) c     The  stimulus  in  this  task  is  a 
verbally  specified  "improbable  situation"?     "Just  suppose  that 
clouds  had  strings  attached  to  them  which  hung  down  to  earths" 
The  S's  imagination  is  assisted  with  a  simple  line  drawing*  His 
task  is  to  generate  possible  consequences  of  this  improbable  sit- 
uation. 

5«     "Repeated  Figures"  (RP) •     In  this,  the  only  nonver- 
bal task,  S  is  given  thirty  sets  of  parallel  lines,  and  with  his 
choice  of  pencil,  crayons,  or  both,  must  generate  pictures  or 
objects,  incorporating  a  pair  of  lines  into  each  drawing.     He  is 
also  asked  to  provide  a  title  for  each.     In  order  to  provide  a 
fluency  score,  a  time  limit  of  ten  minutes  is  imposed.     In  the 
NEV  condition,  timing  was  done  inconspicuously  with  a  wristwatch, 
and  S  was  not  aware  he  was  being  timed c 

]I^2^^^ItPJ^^^J22£^^iSM^J^X''     Wallach  &  Kogan  present 
both  split-half  and  item-sum  reliability  data  for  their  proce- 
dures.    For  the  three  tasks  described  here,  split-half  reliabil- 
ity coefficients  range  from  +,» 51   to  +.  93>  with  an  average  of  +.80, 
while  average  item-sum  coefficients  fall  in  the  +.70' s  for  each 
task. 
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1 e     "Instances"  (I).     In  this  task,  S  must  give  possible 
instances  of  a  verbally  specified  class  concept.     The  first  tiro 
of  the  four  class  concepts  presented  by  Walla ch  &  Kogan  in  this 
procedure  were  used?     "Fame  all  the  round  things  you  can  think 
of";  and  "Name  all  the  things  you  can  think  of  that  will  make  a 
noisee"    Examples  of  acceptable  answers  for  "round  things"  are 
"ball,"  "globe,"  or  "tree  trunk";  while  acceptable  "noisy  things" 
include  "cars  driving,"  "water  running,"  or  "hitting  a  baseball." 

2.     "Alternate  Uses"  (AU) •     This  task  requires  the  S  to 
generate  possible  uses  for  a  verbally-presented  objecto     Of  the 
eight  items  presented  by  ¥allach  &  Kogan,  four  were  selected  at 
randoms     (1)  an  automobile  tire— either  the  tube  or  the  outer 
part;   (2)  a  cork,  or  a  piece  of  cork;   (3)  a  button- — the  kind  used 
on  clothing;    (4)  a  key-- the  kind  used  in  doors. 

3«     "Line  Meanings"  (LM) .     This  task  utilizes  nine  vis- 
ual stimuli  in  the  form  of  abstract  lines,  and  requires  S  to  pro- 
vide meanings  or  interpretations  pertaining  to  the  form  of  each 
line*     Each  line  is  a  single  unit,  drawn  with  a  black  felt  pen 
on  a  separate  white  4  in.  x  6  in.   card.     These  lines  are  repro- 
duced in  Figure  2,  numbered  in  the  order  of  administration.  All 
cards  were  sealed  in  clear  plastic,  so  they  could  be  handled  eas- 
ily c     Turning  the  cards  in  various  directions  was  freely  encour- 
aged. 

Scoring 

Specific  scoring  criteria,  techniques,  and  rationales 
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are  spelleci  out  separately  for  Torrance  and  VJ'allach-Kogan  tasks, 
as  minor  differences  inevitably  arose. 

£S££^12. e„PI!o g. g j-^rgs. «     Torrance  procedures  were  scored 
professionally  by  Torrance-trained  scorers  using  acceptance  cri- 
teria, flexibility  categories,  and  originality  norms  published 
in  Torrance  (1966).     Published  inter-scorer  reliability  coeffi- 
cients for  all  Torrance  tasks  generally  exceed  *.90. 

Fluency  was  defined  for  each  task  as  the  number  of  ac- 
ceptable responses  produced  *     A  response  was  accepted  as  appro- 
priate if  it  conceivably  met  task  requirements  as  set  forth  in 
the  instructions.     Where  there  was  doubt,  scoring  appeared  to  be 
fairly  strict.     Approximately  five  percent  of  the  responses  to 
Torrance  tasks  in  this  sample  were  judged  inadmissible  by  the 
scorers.     Inadmissible  responses  included  repetitions,  those 
judged  bizarre  or  irrelevant,  and  those  which  conveyed  to  the 
scorers  that  the  S  had  failed  to  respond  PXilS^iiZ  to  the  task 
instructions c 

The  flexibility  score  for  each  task  except  "Just  Suppose" 
was  the  number  of  different  conceptual  categories  to  which  the 
given  responses  belonged.     For  example,  if  an  S  gave  specific  un- 
usual uses  for  a  cardboard  box,  such  as  "make  a  doghouse,"  "put 
magazines  in,"  "put  popcorn  in,"  and  "make  a  kite,"  he  would  re- 
ceive a  separate  flexibility  credit  for  each  of  the  categories: 
"animal  shelter,"  "container,"  and  "toy."     The  flexibility  score 
for  "Just  Suppose"  was  defined  as  the  number  of  shifts  from  one 
category  to  another.     Flexibility  categories  were  evidently  se- 
lected to  be  logical  and  to  empirically  fit  about  93  percent  of 
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available  responses*     Ho  further  criteria  for  category  selection, 
level  of  abstraction,  or  breadth  are  provided  in  the  Torrance 
manuals. 

The  originality  score  for  each  task  was  composed  of  a 
weighted  rating  for  each  acceptable  response .     Weights  were  based 
on  statistical  infrequency  in  available  normative  samples,  and  on 
the  judged  amount  of  mental  effort  which  the  response  demonstrat- 
ed.    Originality  norms  for  "Repeated  Figures"  were  derived  from 
a  sample  of  381  normal  Ss  from  kindergarten  through  high  school. 
Each  response  was  assigned  a  weight  of  from  zero  to  three.  Re- 
sponses occurring  over  twenty  percent  of  the  time  in  this  sample, 
or  which  showed  little  "creative  strength,""  were  scored  "0."  A 
score  of  "1 "  was  given  to  those  responses  occurring  between  five 
and  nineteen  percent  of  the  time,  and  "2"  to  those  occurring  be- 
tween two  and  four  percent  of  the  time.     Responses  occurring  less 
than  two  percent  of  the  time  in  the  standardization  sample,  or 
which  showed  unusual  "creative  strength"  in  the  scorer's  judgment 
received  a  score  of  "3. 11    These  weights  were  summed  for  each  re- 
sponse to  yield  the  originality  score  for  a  given  task.     Mo  stan- 
dardization sample  characteristics  or  cutoff  points  for  original- 
ity weights  were  provided  for  the  Verbal  procedures;  however,  the 
identical  principles  were  evidently  followed. 

The  elaboration  score,   calculated  in  the  present  study 


*  "Creative  strength"  is  defined  by  Torrance  as  the  quality 
of  a  response  which  makes  it  "beyond  what  is  learned,  practiced, 
habitual,  and  away  from  the  obvious  and  commonplace."  (Torrance, 
1966,  Directions  Manual  and  Scoring  Guide,  Verbal  Test,  Booklet 
A,  Re search 'Edit ion,  p.  13.) 
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for  "Repeated  Figures"  only,  was  defined  as  the  number  of  ideas 
communicated  by  each  picture,  beyond  the  basic  idea.     An  elabora- 
tion point  was  added  for  such  extra  details  as  color  (when  it 
added  an  idea) ,  shading,  decoration,  or  any  extra  meaningful 
line.     This  score  was  included  to  observe  its  relation  to  crea- 
tivity and  intelligence  under  varying  task  conditions. 

^lJ^£]^lE2E2^^I££^^^.t     All  scoring  of  the  Walla ch- 
Kogan  procedures  was  done  by  the  examiner.     To  control  for  possi- 
ble scoring  bias,   E  remained  "blind"  with  respect  to  task  condi- 
tion.    That  is,  raw  data  sheets  were  not  identified  with  the 
assessment  condition  under  which  S  was  tested. 

Fluency  was  again  defined  for  each  task  as  the  number  of 
different  responses  meeting  task  requirements.     Since  the  tfal- 
lach-Kogan  tasks  consisted  of  two  or  more  subtasks,  the  fluency 
score  for  each  task  represented  the  sum  of  acceptable  responses 
to  all  subtasks.     For  example,  the  fluency  score  for  "Line  Mean- 
ings "  was  the  sum  of  all  acceptable  responses  to  each  of  the 
nine  line  stimuli.     Flexibility  and  originality  scores  were  sim- 
ilarly derived.     Inadmissible  responses—repetitions  or  respon- 
ses judged  bizarre,  inappropriate,  or  inconceivable  in  terms  of 
task  instructions—were  extremely  rare,  occurring  about  one  per- 
cent of  the  time . 

The  flexibility  score  for  the  i/allach-Kogan  data  was  de- 
signed to  follow  that  of  Torrance  as  closely  as  possible.  Since 
Wallach  &  Kogan  did  not  score  their  data  for  flexibility,  it  was 
necessary  to  construct  conceptual  categories  for  all  responses. 
A  separate  set  of  categories  had  to  be  devised  for  each  subtask. 
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The  guiding  rationale  was  to  follow  the  natural  groupings  of  the 
responses  where  possible,  so  as  to  empirically  and  logically  con- 
struct categories  which  were  most  meaningful,  and  which  enabled 
most  of  the  responses  to  be  clearly  classified  with  a  minimum  of 
overlapo     For  example,  for  the  "Instances  1"  task  (round  things), 
categories  were  chosen  primarily  according  to  the  functions  of 
round  objects:     e.g.,  art,   educational  aids,  household  items, 
transportation,  etc.     The  categories  for  "Instances  2"  (things 
that  make  noise) ,  however,  were  based  on  the  sources  of  parti c- 
2i2iL2LJ=l£i^  eeg.,  animals,  moving  or  sliding  objects, 

sudden  sharp  impact,  rotation  on  an  axis,   etc.     "Where  a  response 
could  fit  into  more  than  one  category,  an  arbitrary  assignment 
was  made  and  followed  consistently.     The  few  responses  in  each 
subtask  which  could  not  be  classified  were  placed  in  a  "miscel- 
laneous"  category. 

A  middle  course  was  chosen  in  determining  level  of  ab- 
stractness  and  breadth  of  categories.     Too  concrete  and  limited 
category  scope  would  result  in  little  distinction  between  fluency 
and  flexibility,   since  the  number  of  categories  would  approach 
the  number  of  responses.     On  the  other  hand,  too  broad  and  ab- 
stract categories  would  fail  to  provide  meaningful  distinctions 
between  Ss.     In  general,  twenty  to  thirty  categories  per  subtask 
appeared  optimal;   this  number  was  consistent  with  Torrance's 
work.     Undoubtedly  many  additions  and  substitutions  of  categories 
could  have  been  made  to  fit  the  data  equally  well.     In  a  few 
cases,  arbitrary  decisions  created  or  eliminated  questionable 
categories.     It  is  felt,  however,  that  changing  the  categories 
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slightly  would  not  significantly  alter  the  flexibility  score,  and 
certainly  would  not  systematically  favor  one  treatment  group  over 
another,  since  categories  were  formed  with  no  knowledge  of  which 
responses  were  given  by  EV  and  NEV  Ss. 

No  established  originality  norms  were  available  for  the 
Wallach-Kogan  data;  hence,  it  was  decided  to  follow  the  authors' 
procedure  of  defining  an  original  response  as  one  which  occurred 
only  once  in  the  experimental  sample.     With  an  N  of  80,  this  rep- 
resents occurrance  1.25  percent  of  the  time  in  the  parent  popu- 
lation.    The  originality  score  for  each  task  was  the  simple  sum 
of  all  the  original  responses  for  its  component  subtasks.  Tor- 
rance's concept  of  "creative  strength"  was  not  used,  as  it  was 
desired  to  avoid,  reliance  on  subjective  judgments  wherever  pos- 
sible. 

It  was  necessary  in  calculating  originality  to  distin- 
guish those  responses  occurring  only  once  from  those  occurring 
more  than  once.     Each  different  response  was  therefore  placed  on 
a  separate  3  in.  x  5  in.   card,  along  with  an  identification  of 
the  subtask  from  which  it  came.     Responses  occurring  more  than 
once  in  the  sample  were  indicated  by  a  mark  on  the  appropriate 
response  card.     Lists  of  original  responses  for  each  subtask  were 
compiled  from  the  remaining  cards,  and  each  S's  share  of  the 
original  responses  represented  his  originality  score. 

The  greatest  single  scoring  problem  encountered  was  the 
frequent  necessity  to  judge  whether  two  or  more  similarly  worded 
responses  to  a  single  item  in  fact  represented  the  same  or  dif- 
ferent basic  ideas.     This  judgment  was  crucial  to  originality 


scoring,  for  two  responses  Judged  to  be  the  same  would  be  equiv- 
alent to  two  occurrences  of  a  single  response.     Hence,  neither 
response  could  be  considered  original.     Occasional  additional 
judgments  had  to  be  made  concerning  appropriateness  of  a  re- 
sponse.    These  problems  were  handled  by  a  scoring  reliability 
check  utilizing  three  independent  judges.     All  responses  for 
which  the  examiner  could  not  make  a  definite  judgment  were  ta- 
ken from  a  randomly  selected  group  of  four  out  of  the  fifteen 
¥allach-Kogan  subtests.     Judges  rated  each  response  "appropriate" 
or  "inappropriate"  to  task  requirements,  and  each  pair  of  respon- 
ses in  question  as  "same"  or  "different,"  based  on  a  general 
scoring  guide  provided  b;y  the  examiner.   (See  Appendix  C. )  Re- 
sponses judged  inappropriate  by  two  out  of  three  judges  were  ex- 
cluded.    Five  responses  were  thus  dropped.     On  the  "sameness- 
difference"  judgments,  two  out  of  the  three  judges  agreed  inde- 
pendently with  the  examiner's  judgment  on  75  percent  of  all  pairs 
in  question."3'     This  was  considered  satisfactory  evidence  of  in- 
ter-scorer reliability,  as  responses  for  which  serious  scoring 
questions  were  raised  represented  only  about  ten  to  fifteen  per- 
cent of  the  total  number  of  responses. 

Principal  Analyses 
Dependent  variables.     The  analyses  described  in  the 

*  A  number  of  "filler  items" — responses  selected  and  paired 
at  random — were  also  inserted  as  a  control.     As  predicted,  these 
items  elicited  one  hundred  percent  interjudge  agreement. 
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"Results"  section  involved  twenty-five  basic  creativity  scores: 
fluency,  originality,  and  flexibility  scores  for  each  of  the 
three  Wallach-Kogan  and  five  Torrance  procedures,  plus  an  addi- 
tional elaboration  score  for  "Repeated  Figures."    The  four  RF 
variables ,  however,  were  omitted  from  the  major  correlational 
analyses  described  below,  and  were  considered  separately,  be- 
cause of  the  unique  task  requirements  posed  by  this  single  fig- 
ural  procedure, '     Hence,  generalizations  from  these  analyses 
are  limited  to  the  nine  Ttallach-Kogan  and  twelve  Torrance  Ver- 
bal scores.     The  remaining  dependent  variables  were  three  IQ 
scores:     verbal,  nonverbal,  and  total  IQ. 

^^2j^^LjSXMS^^£MM,'     Results  were  considered  sepa- 
rately for  each  hypothesis.     In  order  to  make  correlational  find- 
ings more  comparable  to  previous  research,  it  was  decided  to  use 
two  parallel  methods  of  analyzing  correlational  patterns.  Both 
are  applications  of  the  "common  variance"  approach.     The  first, 
used  by  Ifallach  &  Kogan  in  their  own  study,  may  be  termed  the 
"mean  r"  method.     It  involves  computing  average  r!s  by  taking 
the  simple  mean  of  the  correlations  between  all  pairs  of  rele- 
vant variables.     For  example,  the  average  correlation  between 
Wall a ch- Kogan  measures  and  IQ  was  found  by  taking  the  mean  of 
the  r's  between  each  of  the  nine  creativity  scores  and  each  of 
the  three  IQ  scores. 

The  second,  the  "index  and  totals"  method,   combines  the 
"common  variance"  approach  with  the  traditional  Torrance  scoring 


*  RF  is  the  only  timed  task,  and  the  only  one  where  S  must 
draw  without  verbalizing  his  responses. 


procedure.     Overall  creativity  indexes  were  computed  separately 
for  Torrance  and  Wallach-Kogan  procedures,  "by  summing  the  twelve 
Torrance  and  nine  Wallach-Kogan  variables.     Within  each  index, 
furthermore,  total  fluency,"  originality,  ana  flexibility  scores 
were  computed  by  summing  across  procedures.     For  example,  the 
originality  scores  for  I,  AU,  and  LM  procedures  were  summed  to 
yield  a  total  originality  score  within  the  Wallach-Kogan  index. 
Correlations  were  then  calculated  involving  relevant  totals  and 
index  scores  analogous  to  those  obtained  by  the  "mean  r"  method. 
The  "index  and  totals"  method  enables  the  results  of  the  present 
investigation  to  be  compared  with  the  findings  discussed  in  the 
"Introduction."     (pp.  12-14,  19-22) 

The  correlational  analyses  described  here  were  instru- 
mental in  testing  hypotheses  1a,   1b,   2a,  and  3.  Specifically, 
hypothesis  1a  required  the  comparison  of  five  coefficients  com- 
prised of  fluency,*1"  originality,  and  flexibility  scores  obtained 
under  EV  conditions.     These  five  r's  measured  the  variance  shared 
(1)  among  Wallach-Kogan  variables;    (2)  between  V,rallach-Kogan  var- 
iables and  IQ;   (3)  among  Torrance  variables;    (4)   between  Torrance 
variables  and  IQ;  and  (5)  between  Wallach-Kogan  and  Torrance  var- 
iables.    Hypothesis  1b  involved  the  same  comparisons  among  var- 
iables obtained  under  NEV  conditions.     To  test  hypothesis  2a, 


*    Fluency  scores  used  in  computing  correlations  are  re- 
placed in  the  tables  by  "number"  scores,   derived  by  subtracting 
originality  from  fluency.     The  number  score  is  a  corrected  flu- 
ency score,   designed  to  eliminate  the  intrinsic  correlation  be- 
tween fluency  and  originality  scores,  thus  providing  uncontam- 
inated  correlations  between  these  two  variables. 
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comparisons  were  made  between  the  corresponding  EV  and  NEV  cor- 
relational patterns  based  upon  flexibility  scores  alone  vs.  flu- 
ency and  originality  scores  combined.     For  hypothesis  35  rele- 
vant creativity-intelligence  correlations  involving  the  Torrance 
variables  were  compared  with  those  involving  the  tfallach-Xogan 
variables,  holding  constant  the  assessment  condition  and  scoring 
method . 

The  remaining  hypotheses  were  tested  by  standard  analyses 
of  variance.     For  hypotheses  1c  and  2b,  one-way  analyses  of  var- 
iance comparing  EV  with  NEV  conditions  were  performed  on  all 
twenty-five  creativity  variables,  plus  subtotals.     To  test  hypo- 
thesis 2b,  resulting  F  values  for  flexibility  scores  were  com- 
pared with  those  for  fluency  and  originality  scores.  Two-way 
analyses  of  variance  comparing  middle  with  lower  social  class, 
and  EV  with  HEY  conditions  on  all  twenty-five  creativity  varia- 
bles provided  the  results  for  hypotheses  4a  and  4b.  Finally, 
a  similar  set  of  two-way  analyses  was  performed  on  all  creativity 
variables,   comparing  EV  and .HEY  conditions,  and  high  with  low  IQ 
groups.     These  groups  were  formed  by  dividing  the  total  sample 
at  the  median  total  IQ  score. 


CHAPTER  III. 
RESULTS 


Subject  Characteristics  by  Assessment  Condition 

In  order  for  meaningful  comparisons  to  be  made  between 
creativity  scores  obtained  under  EV  and  NEV  assessment  condi- 
tions, it  must  be  shown  that  Ss  assigned  to  these  two  conditions 
did  not  differ  systematically  on  any  of  the  major  selection  var~ 
iables.     Table  2      presents  the  means  and  standard  deviations 
of  EV  and  NEV  groups  for  each  of  the  five  selection  variables: 
age,  social  position  rating,  verbal  IQ,  nonverbal  IQ,  and  total 
IQ.     One-way  analyses  of  variance  were  performed  to  test  the 
differences  between  means  for  significance.     The  data  show  that 
on  none  of  the  five  selection  variables  did  the  two  treatment 
groups  differ  significantly.     It  would  appear,  then,  that  any 
differences  in  creativity  patterns  which  emerge  between  the  two 
groups  are  not  attributable  to  differences  in  age,  social  posi- 
tion rating,  or  intelligence. 


*  Appendix  D  contains  all  tables  discussed  in  the  present 
chapter. 
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Effects  of  Assessment  Context 

Hypothesis  1a.     Based  on  an  average  of  fluency  (number) , 
originality,  and  flexibility  scores,   both  the  Torrance  and 
Wallach-Kogan  procedures  given  under  evaluative  (EV)  con- 
ditions will  correlate  as  much  or  more  with  IQ  as  with  each 
other. 

Table  3  presents  the  intercorrelations  among  the  nine 
Vfallach-Kogan  creativity  variables  and  between  these  variables 
and  verbal,  nonverbal,  and  total  IQ  (using  the  "mean  r"  method) 
for  the  forty  Ss  in  the  EV  condition.     It  is  evident  that  under 

s i derable  into rnal__cohe s lyen e ; g \s_ .     Correlations  range  from  +.07 
to  +.95>  with  an  average  r  among  the  nine  variables  of  +.52, 
which  is  highly  significant.     Of  the  36  coefficients,  25,  or  70 
percent,  are  significant  beyond  p=.01 ,  while  two  more  are  sig- 
nificant at  p=.05. 

Correlations  between  the  Wallach-Eogan  measures  and  in- 
telligence, on  the  other  hand,  are  uniformly  low,  ranging  from 
-.04  to  +.38,  with  a  mean  of  +.10.     Only  two  of  the  27  r's  reach 
significance  at  the  .05  level.     These  results  support  the  con- 
clusion that,   contrary  to  expectations,  the  IQ- independent  crea- 
tivity dimension  found  J^_ivaJJL ach J£pj£aii_j^ 

presence  of  NEV  assessment  conditions^nor  on  tli e  a  b  scr, c e  of  a 
flexibility  score . 

The  corresponding  correlational  patterns  among  the  twelve 
Torrance  Verbal  creativity  variables,  and  between  these  variables 
and  verbal,  nonverbal,  and  total  IQ,  are  presented  in  Table  4. 


The  findings  are  quite  different  from  those  of  Table  3.  Correla- 
tions among  the  Torrance  variables  range  from  -.29  to  +.76,  with 
a  mean  of  +.23.     Analysis  of  the  64  coefficients  reveals  that  27, 
or  less  than  half,  reach  the  .05  level  of  significance,  while  22 
of  these  are  also  significant  at  the  .01  level.     Hence,  J^jder^JjJV 

hold  a  significant  amount  of  their  variance  in  common. 

How  do  the  Torrance  measures  relate  to  intelligence  under 
EV  conditions?    Table  4  shows  a  range  of  correlations  from  -.20 
to  +.36,  with  an  average  of  +.16.     Of  the  36  r's,  only  one  is 
significant  at  p=.01,  with  two  more  significant  at  p=.05«  Thus, 
using  the  "mean  r"  method,  the  Torrance  measures  are  about  as  un- 
related to  intelligence  as  are  the  Wallach-Kogan  measures.  Nei- 
ther- threat  of  evaluation  nor  presence  of  the  flexibility  score 
produced  significant  average  intercorrelations  between  intelli- 
gence and  either  group  of  creativity  variables . 

It  has  been  shown  that  under  EV  conditions,  the  Wallach- 
Kogan  measures  describe  a  reasonably  coherent  dimension,  whereas 
the  Torrance  measures  do  not.     How,  then,  vail  the  two  sets  of 
measures  intercorrelate  with  each  other?    Table  5  presents  these 
results.     Averaging  the  103  r's  among  all  pairs  of  creativity  mea- 
sures yields  a  figure  of  +.29,  which  falls  just  short  of  signif- 
icance at  the  .05  level.     The  range  of  r's  is  from  -.09  to  +.73. 
Forty-six,  or  43  percent  of  the  coefficients,  reach  significance 
at  p=:.05,  while  28  of  these  are  also  significant  at  the  .01  level. 
These  figures  are  very  similar  to  those  for  the  Torrance  measures 
alone   (see  Table  4),   suggesting  that  the  wall  a ch- Zo g an  y ar i a_ble_s_ 


measure  relatively  little  in  common  tilth  the  Torrance  Verbal  mea- 
sures, under  EV  assessment  conditions . 

In  short,  when  the  "mean  r"  method,  is  used  to  compare 
average  correlations  among  the  creativity  and  intelligence  var- 
iables in  question  given  under  EV  conditions,  only  the  Wallach- 
Kogan  measures  intercorrelate  significantly  among  themselves . 
The  Torrance  measures  bear  no  significant  relationship  to  one 
another,  to  the  Wallach-Kogan  measures,  or  to  intelligence.  How- 
ever, their  variance  shared  with  the  other  creativity  measures 
(r=+c28  and  +*29)  is  somewhat  higher  than  that  shared  with  IQ 
( r = * . 1 6 ) •    Hypothesis  1a  is  not  supported ,  for  all  creativity 
variables  show,  on  the  average,  less  correlation  with  intelli- 
gence than  with  each  other. 

What  is  the  effect  on  these  correlational  patterns  if 
the  "index  and  totals"  method  is  substituted  for  the  "mean  r" 
method?    Table  6  summarizes  these  findings •     Considered  in  this 
way,  all  the  intercorrelations  among  creativity  variables  are 
highly  significant,  while  those  between  the  creativity  indexes 
and  intelligence  are  note  J23iej£ejL^ 

Kogan  battery  formed  an  internally  coherent,  intelligence- free 

dimension,  this  time  the  Torrance  Verbal  battery  does  so  as  well, 
although  less  strongly .     Furthermore,  the  Wallach-Kogan  and 
Torrance  indexes  are  also  strongly  intercorrelated,  suggesting 
that  they  may  in  fact  tap  the  same  basic  dimension .  Evidently 
the  pooling  of  separate  creativity  variables  reduces  the  variance 
sufficiently  to  allow  fairly  stable  dimensionality  to  emerge. 
It  should  be  noted  that  these___rejm^  fo.  .follow  the 
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pattern  predicted  in  hypothesis  1a,    The  proposed  creativity  di- 
mension emerges  despite  the  presence  of  EV  conditions  and  the 
flexibility  component 0 

SiO^illx^iS^J^,6     Based  on  an  average  of  fluency  (number) , 
originality ,  and  flexibility  scores,  both  the  Torrance  and 
Wallach-Kogan  procedures  given  under  non evaluative  (UEV)  con- 
ditions  will  correlate  as  much  or  more  among  themselves  and 
between  each  other  as  with  IQe 

Using  the  "mean  r"  method,  Table  7  presents  the  parallel 
NEV  correlations  among  the  nine  liallach-Kogan  measures  and  be- 
tween these  measures  and  verbal,  nonverbal,  and  total  IQ  for  the 
forty  Ss  in  the  NEV  group 0     It  is  clear  that  J^§^^ergen^^c£rre^ 
lational  patterns  are  almost  identical  to  those  elicited . by , SV 
■c-9I1AL",Gj:? jig. »  Diean  of  the  36  creativity  r's  is  +059*  with  a 

range  from  -j-c.36  to  ^-c86e     Every  one  of  the  coefficients  is  sig- 
nificant at  p™c05s  and  all  but  two  surpass  the  e01  level  as  well0 
Thus ,  Jw33^2jLJk^^ 

Likewise,  the  Wallach-Kogan  measures  are  similarly  un- 
related to  intelligence  under  NEV  conditions;  they  average  +.11, 
ranging  from  -d7  to  +.41,     Three  out  of  the  27  r's,  or  about 
11  percent,  attained  significance  at  p=c05,  with  only  one  of 
these  also  significant  at  p=.01 e     It  is  evident  from  these  data 
that  both  the  high  _  in  t  e  r c  o  r  r  e  1  a  t  i  o  n  s  of  the  Wall  a  c  h~  Ko  g_an  measures 
Hl^_^gA.LJ^J-e-PJg^.^-?e--C^0.IP.  conv8,rSen"fc  thinking  measures  are 
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relatively  unaffected  by  wide  variations  in  objective  assessment 
context  as  employed  in  this  study . 

Are  the  patterns  among  Torrance  variables  similarly  un- 
affected by  assessment  conditions?    Data  in  Table  8  suggest  that 
this  is  generally  the  case.     The  average  among  the  64  creativity 
intercorrelations  is  +. 28 — -the  same  figure  obtained  under  EV  con- 
ditions.    The  range  is  slightly  less  wide,  from  -.07  to  +.77. 
Twenty- three  r's,  or  36  percent,  are  significant  at  the  .05  level; 
eighteen  of  these  reach  significance  at  the  .01  level.     The  com- 
parable figures  for  the  Torrance  vs.  IQ  correlations  show  an 
average  r  of  only  -.03?  with,  a  range  from  -.39  to  +.17.  Only 
one  of  the  36  r's  is  significant  at  prr.05.     Therefore,  NBV  as- 
sjtg  sm  g.gj-JPP^A>A j^^£_i^2L^ J^P„.A.4fir:-e.^?,^  i^,,vcommon^yar;ian_ce 

dependence  from  IQ. 

The  final  comparison  of  average  correlations  under  NEV 
conditions  is  between  the  ¥allach-Kogan  and  Torrance  variables. 
These  coefficients  are  presented  in  Table  9.     Averaging  the  108 
r's  yields  a  figure  of  +.27,  as  compared  with  +.29  under  EV  con- 
ditions.    The  range  of  correlations  is  from  -.05  to  +.68.  About 
40  percent  (42)   are  significant  at  p=.05,  with  half  of  these  also 
significant  at  p-.01  .     A s _un d e_r c P. n _d_i_t i ons,  t hen ,  _t  h g__ _i n d Ivid - 
ual  Torrance  measures  appear  to  relate  to  the  "fallach-Xogan  mea- 
sures about  the  same  as  to  each  other;  this  relationship  falls 
just  short  of  significance  at  the  .05  level . 

To  summarize  the  findings  based  on  the  "mean  r"  method, 
the  overall  relationships  between  the  nine  T,,Tallach-Kogan  varia- 
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hies,  the  twelve  Torrance  variables,  and  intelligence,  are  pre- 
sented in  Table  10  for  EV  and  Table  11  for  NEV  conditions,,  Table 
10  summarizes  Tables  3,  4,  end  5S  while  Table  11  summarizes  Ta- 
bles 7>  8,  and  9.     It  is  clear  that  unclg^lJ^J^^  co^ Ac- 
tions, correlations  between  creativity  and  IQ  measures  are  suf- 
ficiently low  to  allow  the  conclusion  that  neither  Torrance  nor 
Wallaoh-Kogan  procedures  were  measuring;  intelligence .     Coin b in i ng 
weighted  average  correlations  for  all  21   creativity  variables 
with  intelligence  yields  r's  of  +.13  and  +.03,  respectively. 
With  respect  to  creativity  intercorrelations  alone,  t_h e  Jifal  la  ch- 
Eogan  measures  show  high  and  significant  intercorrelations  (+»52 

an^NSV]^,     The  similar  failure  of  the  two  sets  of  measures  to 
intercorrelate  significantly  is  probably  largely  attributable  to 
the  lack  of  coherence  among  the  Torrance  measures,  as  shown  in 
Tables  10  and  1 1 . 

Using  the  "mean  rn  approach  on  average  correlations, 
^iiien»  kyjpo'th .eg i _s_ _ 1a  i s_  no t_  s upjg [or t ed ,  for  even  the  Torrance  mea- 
sures are  more  highly  intercorrelated  than  either  creativity  pro- 
gram is  with  IQ,  under  EV  conditions.     Hypothesis  1b  is  support- 
ed., however,  for  the  same  overall  patterns  prevail  under  NEV  con- 
ditions.    Eased  on  an  average  of  fluency  (number) ,  originality, 
and  flexibility  scores,  therefore,  there  is  no  evidence  that  the 
different  assessment  conditions  had  any  significant  effect  on 
creativity-intelligence  correlational  patterns. 

Do  the  data  based  on  the  "index  and  totals"  method  point 
to  the  same  conclusion?     Table  12  presents  these  data,  for  the 


NEV  condition.    As  under  EV  conditions,  interoorrelations  among 
creativity  variables  are  highly  significant,  while  creativity 
and  IQ  are  minimally  related  in  both  sets  of  measures.     In  com- 
parison with  the  same  figures  for  EV  (Table  6),  the  r's  among 
creativity  totals  are  uniformly  lower.     At  the  same  time,  how- 
ever, the  r  between  the  Torrance  index  and  total  IQ  drops  from 
+.30  to  -.06  under  NEV  conditions.     This  finding  supports  the 
prediction  that  the  Torrance  measures  are  less  apt  to  be  con- 
taminated by  intellectual  functions  when  administered  under  NEV 
conditions.     On  the  whole,  however,  the  correlational  patterns 
are  similar  to  those  elicited  under  EV  conditions;  hence,  hypo- 
thesis lb  is  supported,  as  it  is  when  one  considers  the  data  ob- 
tained by  the  "mean  r"  approach. 

'E.^£^L?.i„Xi^ii£iS,'  "  was  mentioned  earlier  that  "Re- 

peated Figures"  was  omitted  from  the  preceding  analyses  because 
it  imposed  time  restrictions  and  drawing  requirements  which  were 
not  present  on  the  other  creativity  procedures.     Do  these  addi- 
tional requirements  affect  the  relation  of  this  task  to  the  other 
creativity  procedures  or  to  intelligence?    If  they  are  of  no  con- 
sequence, one  would  expect  the  average  correlation  between  the 
four  EE  variables  and  twelve  Torrance  variables  to  be  similar  to 
that  among  these  remaining  Torrance  variables  themselves;  that 
between  the  RE  and  Wallach-Kogan  variables  to  be  similar  to  the 
mean  r  between  Torrance  Verbal  and  TJallach-Kogan  variables;  and 
that  between  RE  variables  and  IQ  to  be  similar  to  the  mean  r 
between  Torrance  Verbal  and  IQ  measures.     Table  13  presents  the 
intercorrelations  between  RE  variables  and  all  other  creativity 


and  IQ  measures,  for  both  EV  and  NEV  conditions. 

Under  EV  conditions,  the  average  r  between  RF  variables 
and  the  remaining  Torrance  variables  is  +.01  ,  as  compared  with 
+•28  among  Torrance  Verbal  variables  alone  (Table  10).     For  RF 
vs.  Wallach-Kogan  variables,  the  mean  r  is  also  +.01 ,  compared 
with  +.29  for  Torrance  Verbal  vs.   wallach-Kogan  measures.  Final- 
ly, the  mean  r  for  RF  variables  vs.  IQ  is  +.22,   compared  with 
+.16  between  Torrance  Verbal  measures  and  IQ.     The  evidence  sug- 
gests, therefore,  that  under  EV  conditions,  RF  does  not  measure 

cedures.     On  the  other  hand,  its  relatively  strong  relation  with 
intelligence,  while  not  significant,   suggests  that  the  effect  of 
time  restrictions  and  drawing  requirements  may  be  to  tap  intel- 
lectual,  rather  than  creative  abilities. 

Is  this  pattern  altered  by  NEV  conditions  where  S  was 
timed,   but  without  his  prior  knowledge?    From  Table  13,  the  mean 
r  between  RF  variables  and  Torrance  Verbal  measures  under  NEV 
conditions  is  +.06,   compared  with  +.28  among  Torrance  Verbal  var- 
iables alone   (Table  11).     For  RF  vs.   Wallach-Kogan  variables, 
and  Torrance  Verbal  vs.  Ifallach-Kogan,   the  r's  are  +.21  and  +.  27 5 
respectively.     Finally,   the  RF  measures  intercorrelate  with  IQ 
on  the  average  of  ~.07?   compared  with  an  average  of  -.03  for 
Torrance  Verbal  vs.   IQ.     Hence,   under  Lr5V  conditions,  RF  behaves 
much  more  like  the  remaining  Torrance  measures  in  that  it  corre- 
lates more  highly  with  the  Ivallach-Kogan  measures  than  with  IQ. 
Evidently,   the  unique  requirements  imposed  by  the  RF  task  are  of 
little  consequence  when  the  task  is  administered  under  NEV  condi- 


tions,  but  cause  the  RP  variables  to  be  somewhat  more  related, 
to  IQ  under  EV  conditions.     In  neither  case?  however ,   does  RF 
appear  to  tap  abilities  in  common  with  the  Torrance  Verbal  tasks . 
Hencej  there  appears  little  justification  for  pooling  it  in  an 
index  composed  of  Torrance  Verbal  procedures. 

S2£°i^§^iJ;-.-L£»     AH  mean  creativity  scores  will  be  higher 
under  NEV  than  under  EV  conditions,  across  IQ  and  SES. 

This  hypothesis  was  tested  by  a  one-way  analysis  of  var- 
iance between  EV  and  NEV  conditions  for  each  of  the  twenty-five 
creativity  variables.     Additionally,  analyses  of  variance  were 
performed  on  summed  fluency,  originality,  and  flexibility  scores 
within  Wallach-Kogan,  Torrance  Verbal,  and  Torrance  Total  (Tor- 
rance Verbal  plus  "Repeated  Figures")  tasks.     The  results  are 
summarized  in  Table  14.     Of  the  34  comparisons,  only  one  (SP- 
fluency)  reaches  significance  at  prr.05;  this  is  in  opposition 
to  the  predicted  direction.     Two  other  RF  variables,  flexibility 
and  originality,  approach  significance   (p=.10),  also  in  opposi- 
tion to  prediction.     Three  other  comparisons  approach  signifi- 
cance in  the  predicted  direction — I-flexibility ,  JS-originality , 
and  Wallach-Kogan  total  flexibility.     However,  these  are  hardly 
more  than  would  be  expected  by  chance.     A  closer  look  at  the 
means  suggests  that,  with  the  exception  of  the  three  RF  means 
already  mentioned,   29  of  the  34  means  are  higher  in  the  NEV  con- 
dition.    By  chance,  on  the  other  hand,  one  would  expect  17,  or 


half,  to  be  higher  in  the  NEV  condition.     A  sign  test  on  these 
34  comparisons  yields  a  chi-square  value  of  16.94,  which  is  sig- 
nificant beyond  the  .01  level.     A  similar  sign  test  including 
only  the  25  basic  creativity  variables  yields  a  chi-square  value 
of  7.53?   also  significant  at  p=.01  .     Apparently,  then,  ljjiyi.-g.ondi,-- 
tions  consistently  facilitate  creativity  scores  on  the  whole,  al- 
though the  facilitory  effect  is  insufficient  to  attain  signifi- 
cance.    Hypothesis  1c  is  thus  partially  supported .     Con c e rning 
the  three  EF  variables  which  were  apparently  facilitated  by  EV 
conditions,  it  may  be  said  at  this  point  that  such  a  finding  is 
consistent  with  the  earlier  evidence  (p.  59)  that  under  EV  condi- 
tions, RF  is  a  more  effective  measure  of  IQ  than  of  creativity. 
A  possible  explanation  is  considered  in  the  "Discussion"  section. 

Effects  of  Scoring  Method 

I£££othjes^s_2a.     The  correlational  patterns  predicted  in 
hypotheses  1a  and  1b  will  emerge  strongly  for  fluency  and 
originality  together,  but  will  fail  to  emerge  for  flexibility 
alone . 

The  aim  of  this  hypothesis  is  to  evaluate  the  effect  of 
the  flexibility  score  on  creativity-intelligence  correlational 
patterns.     If  the  flexibility  component  of  Torrance's  scoring 
system  is  partially  responsible  for  the  past  failure  of  his  mea- 
sures to  form  an  IQ-independent  creativity  dimension,  then  the 
deletion  of  this  measure  from  either  the  "mean  r"  or  "index  and 
totals"  analyses  should  result  in  higher  int ercorrelations  among 
remaining  creativity  variables. 
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Per  the  EV  group,   Tables  15  and  16  summarize  the  overall 
mean  creativity-IQ  correlations  for  fluency  (number)  and  orig- 
inality variables  together,  and  for  flexibility  variables,  re- 
spectively.    The  correlations  upon  which  these  means  are  based 
are  those  presented  in  Tables  3$  4,  and  5.     Tables  15  and  16  thus 
represent  a  breakdown  of  Table  10,     Inspection  reveals  that  in 
no  case  does  the  average  r  for  flexibility  differ  from  the  cor- 
responding r  for  fluency  and  originality  by  more  than +.05.  Over 
all  tasks,  then,  the  deletion  of  flexibility  changes  the  magni- 
j^^^.A^..4.JP^jerns  ,of  .correlations,  very  little,  under  EV  condi- 
tion s_.     Flexibility  is  neither  more  related  to  IQ,  nor  less  re- 
lated to  the  "creativity  dimension"  than  are  fluency  and  orig- 
inality, under  EV  conditions. 

Tables  17  and  18  represent  the  identical  breakdown  of 
Table  11  for  the  NEV  group.     Average  correlations  are  based  on 
those  in  Tables  7,  8,  and  9.     For  NEV  conditions,  it  is  evident 
that  there  is  almost  as  little  differentiation  between  flexibil- 
ity and  the  remaining  creativity  variables.     In  three  cases  (tfal- 
lach-Kogan  measures,  Tfallach-Kogan  vs.   Torrance  measures,  and 
Torrance  measures  vs.  IQ) ,  the  mean  r  for  flexibility  differs 
from  that  for  fluency  and  originality  by  no  more  than  +.06.  The 
differences  of  +.12  for  Torrance  measures,  and  +.18  for  Wallach- 
Kogan  vs.  IQ,   suggest  that  flexibility  tends  to  correlate  slight- 
ly higher  with  both  creativity  and  IQ  measures  under  I7BV  condi- 
tions than  do  fluency  and  originality. 

What  is  the  role  of  flexibility  in  creativity-IQ  correla- 
tions when  the  "index  and  totals"  approach  is  used?    This  anal- 


ysis  is  parallel  to  that  recorded  in  Tables  6  and  12;  however, 
the  indexes  used  this  time  consist  of  only  total  fluency  (number) 
and  originality  scores.     Comparison  of  Table  19,  which  presents 
findings  for  both  EV  and  NEV  conditions,  with  Tables  6  and  12, 
reveals  the  effect  of  flexibility  in  the  overall  indexes.  Com- 
paring Table  6  with  the  EV  correlations  in  Table  19,  all  corres- 
ponding r's  are  practically  identical,  except  for  the  average  r 
among  Torrance  totals.     Interestingly,  there  is  a  higher,  rather 
than  a  lower,  intercorrelation  when  flexibility  is  included. 
When  Table  12  is  compared  with  the  NEV  correlations  in  Table  19, 
r's  involving  the  creativity  indexes  are  again  nearly  identical. 
Both  Wallach-Kogan  and  Torrance  totals,  however,  intercorrelate 
more  highly  when  flexibility  is  included.     In  short,  th^e^^u- 
sion  of  flexibility  does  not  appear  to  affect  the  creativity  in- 

more  highly  with  total  fluency  and  originality  than  these  latter 
two  do  with  each__oj^her.     This  finding,  contrary  to  predictions, 
suggests  that  fljytibjjy^ 

appropriate  as  a  creativity  measure,  and  does  not  increase  the 
common  variance  between  a  total  creativity  index  and  IQ.  The 
clear  implication  is  that  the  flexibility  component  in  Torrance's 
index  is  not  an  adequate  explanation  for  the  lack  of  significant 
variance  shared  in  common  by  his  measures. 

■[&£2»i^§J^„2b'  Mean  fluency  and  originality  scores  will 
show  a  stronger  increase  from  EV  to  NEV  than  will  mean  flex- 
ibility scores. 
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To  test  this  hypothesis,  we  turn  again  to  Table  14,  which 
presents  the  analyses  of  variance  across  task  conditions  for  mean 
fluency,  originality,  and  flexibility  scores  for  all  procedures. 
The  prediction  would  be  supported  if  the  P  values  for  fluency  and 
originality  contained  a  greater  percentage  which  attain  signifi- 
cance than  did  the  F  values  for  flexibility.     The  only  variable 
which  attained  even  the  .05  level  of  significance  was  RF- fluency, 
and  this  was  opposite  the  predicted  direction,    ffii ej? e_ is_noT_evi- 
dence,  then,  that  any  measure — fluency,  originality,  or  flexibil- 
ity— ^is  increased  by  1SV  conditions  significantly  raore  than  any 
other  measure;   therefore,  hypothesis  2b  is  not  supported . 

Effects  of  Test  Source 

Hypothesis  3.     When  similar  assessment  conditions  and 
scoring  methods  are  employed,  no  significant  differences 
will  emerge  between  Torrance  and  Tvallach-Kogan  procedures 
with  respect  to   (a)  inter correlations  among  creativity  var- 
iables, or  (b)   correlations  with  IQ. 

The  present  investigation  has  undertaken  to  compare  two 
assessment  conditions  (EV  and  2JEV)  ,  and  two  alternate  methods  of 
scoring  (fluency,  originality,  and  flexibility;  fluency  and  orig- 
inality) .     Pairing  each  scoring  method  with  each  assessment  con- 
dition yields  four  combinations  of  matched  conditions  under  which 
Torrance  and  tfallach-Eogan  procedures  may  be  compared.  These 
comparisons  have  already  been  made  separately  for  each  scoring 
method  under  each  assessment  condition.   (See  Tables  10,   11,   1 5-13). 
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Table  20  summarizes  this  information,  comparing  Torrance  Verbal 
and  Kail a ch-Kogan  variables.     The  patterns  within  each  combina- 
tion of  matched  conditions  are  remarkably  consistent.  Regard- 
less of  assessment  condition  or  scoring  method;  the  Yfallach-Kogan 
measures  are  the  only  ones  to  intercorrelate  significantly.  Un- 
der none  of  the  four  combinations  do  the  Torrance  Verbal  measures 
intercorrelate  significantly  either  within  themselves  or  with 
the  Wallach-Kogan  measures;  in  all  cases,  however,  significance 
approaches  the  .05  level.     Looking  at  the  creativity-intelligence 
correlations,  in  no  case  is  there  a  significant  relationship  be- 
tween Wallach-Kogan  or  Torrance  and  IQ  measures.  Nevertheless, 
the  Torrance  measures  do  appear  to  be  somewhat  more  related  to 
IQ  under  EV  than  I\TEV  conditions.     From  these  patterns  it  is  clear 
tha t  the  Walla ch-Kogan  measures  possess  an  intrinsically  high  de- 
gree of  common  variance,  which  is  independent  of  intelligence , 
and  which  is  virtually  unaffected  by  the  above  manipulations  of 
assessment  context  and  scoring  method.     On  the  other  hand,  the 
To r ran c e_rV^rj3aj^ j!i e^s ur^^^^ s e s s  a  much  smaller  degree  of  shared 
variance,  which,  although  largely  intelligence-free,  is  less  so 
under .ff^  conditions.  t.  The,  addition,  of  .the,  flexibility  _score  has 
.no  significant  effect  unon  any  average  creativity- in t ell igence 

correl  at  ion  s .  Th  er  ef  o  r  e^^part ,  ,.,(,a).,  „o  f ,  .this  ,,hypp.t  he  s  Is  m  usjt_  Joe 

re j ectedj,  yhlle  uart  .( b.)__r e ce i ve s  support .     One  must  consequently 
look  beyond  differences  in  assessment  context  and  scoring  method 
to  account  adequately  for  the  failure  of  the  Torrance  variables 
to  form  an  internally  consistent  creativity  dimension,  similar 
to  the  Vfalla ch-Kogan  dimension. 
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Effects  of  Socioeconomic  Status 

Hypo thesis  4a.     Kiddle  class  Ss  will  obtain  higher  crea- 
tivity scores  than  lower  class  Ss  on  verbal  creativity  pro- 
cedures, regardless  of  assessment  context. 

Hypotheses  4a  and  4b  were  tested  with  a  two-way  analysis 
of  variance  comparing  social  class  and  assessment  condition  for 
each  of  the  twenty-five  creativity  variables.     Middle  class  Ss 
(11=21 )  are  those  with  a  Social  Position  Hating  of  1  or  2;  lower 
class  Ss  (11=33)  are  those  with  a  rating  of  4  or  5.     Tabic  21  pre- 
sents the  appropriate  means  and  P  values.     Mean  creativity  scores 
for  each  social  class  are  averaged  over  assessment  condition. 
The  P(SES)  values  in  Table  21   represent  the  significance  level 
of  the  difference  between  middle  class  and  lower  class  mean  crea- 
tivity scores.     Only  one  of  the  twenty-five  comparisons,  AfJ- 
originality,  reaches  significance  beyond  .05.  £E_S^Jii£2j£.L 

on  mean  verbal  or  nonverbal . (RE )   creativity  scores;  hypothesis 
4a  is  not  supported . 

Hypothesis  4b.     The  effect  of  assessment  condition  on 
creativity  s"co~res  will  be  the  same  for  both  middle  class  and 
lower  class  Ss. 

This  hypothesis  is  tested  by  the  two-way  analyses  of  var- 
iance presented  in  Table  21 .     The  P(int)  values  in  Table  21  rep- 
resent the  significance  level  of  the  interaction  effect  between 
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assessment  condition  and  social  class.     The  interaction  effect 
measures  the  differential  effect  of  assessment  conditions  on 
creativity  scores  across  SES„     A  significant  F(int)  indicates 
that  the  two  social  classes  do  not  respond  in  the  same  way  to 
either  or  both  assessment  conditions.     Table  21   shows,  however, 
that  none  of  the  twenty-five  P(int)  values  reach  significance  at 
any  acceptable  levelc     This  finding  confirms  the  hypothesis  that 
^i?iiiLJ^  SA.  jJL  Tgj?_s en  - 

Effects  of  Intelligence 

An  additional  set  of  two-way  analyses  of  variance  was 
performed  to  compare  assessment  condition  and  total  IQ.     High  and 
low  IQ  groups  were  formed        dividing  the  total  sample  of  eighty 
Ss  at  the  median  total  IQ  value.     The  mean  IQ  for  the  high  group 
(ll~39)  is  117.0;  that  of  the  low  IQ  group  (17=41 )  is  96.4.  The 
purpose  of  these  analyses  is  to  determine  (a)  whether  high  IQ  Ss 
differ  from  their  low  IQ  counterparts  on  creativity  scores  in  any 
consistent  way;  and  (b)  whether  high  IQ  Ss  react  differently  from 
low  IQ  Ss  with  respect  to  assessment  condition.     This  approach  is 
parallel  to  that  described  for  S2S,   considering  first  the  differ- 
ences between  means,  and  second,  the  interaction  between  intelli- 
gence and  assessment  condition.     Table  22  presents  the  means  and 
3?  values  for  high  and  low  IQ  groups  on  all  twenty-five  creativity 
variables.     Inspection  reveals  no  F(IQ)  values  which  reach  signi- 
ficance.    This  finding  indicates  that  on  the  whole,  Ss  of  higher 
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In ;jb el  1  i ^en eg < u  (m  ean  t  j!Q_ _ o  f_  LIXl  ^cx.  either  more  nor  less  creative 
than  Ss  of  lower  i^tell^^PQ^^ra^a^  IQ_of .  9604),*    It  corresponds 
to  the  earlier  finding  of  minimal  average  correlations  between 
creativity  and  IQ  scores.,     On  the  other  hand,  four  of  the  p(int) 
values  are  significant  at  the  ,05  or  «01  levels,  with  four  more 
approaching  significance  (pr-c 10)  *     These  values  apply  primarily 
to  Torrance's  "Asking"  and  "Guessing"  tasks.     A  significant  in- 
teraction indicates  that  the  high  XQ  group  achieves  its  highest 
creativity  score  under  BV  conditions,  v/hereas  the  low  IQ  group 
does  better  under  NEV  conditions.     It  is  to  be  expected  that 
brighter  Ss  may  not  be  aided  as  much  by  NEV  conditions  as  are 
less  bright  Ss,  for  the  former  have  already  learned  to  be  suc- 
cessful under  EV  conditions.     In  most  cases,  however,  differences 
between  high  and  low  IQ  groups  are  nonsignificant.     This  finding 
indicates  that  if  creativity-intelligence  correlational  patterns 
had  been  considered  separately  for  high  IQ  Ss  (corresponding  to 
the  average  IQ  of  Ss  in  most  previous  research) ,   they  would  have 
differed  little  from  the  present  sample  as  a  whole. 

To  summarize,  the  results  of  hypothesis  1   suggest  that 
differences  in  assessment  context  do  not  significantly  affect 
creativity-intelligence  intereorrelations .     Furthermore ,  while 
NEV  conditions  do  appear  consistently  to  elicit  somewhat  higher- 
creativity  scores,   these  scores  are  not  significantly  higher. 
The  findings  from  hypothesis  2  clearly  indicate  that  flexibility 
is  more  appropriately  considered  a  measure  of  creativity  than 
of  intelligence,  regardless  of  assessment  context.     The  results 
of  hypothesis  3  suggest  that  regardless  of  assessment  context 
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or  scoring  method,  the  Wallach-ICogan  measures  forrj  a  unified, 
IQ-independent  creativity  dimension.     The  Torrance  measures, 
while  generally  unrelated  to  IQ,  also  fail  to  relate  strongly 
to  each  other  or  to  the  tfallach-Kogan  measures.     The  conclusions 
from  hypothesis  4  indicate  no  significant  differences  in  creativ- 
ity scores  between  middle  and  lower  class  Ss,  nor  in  their  appar- 
ent perception  of  assessment  conditions.     Finally,  it  was  also 
found  that  when  Ss  were  divided  into  high  and  low  IQ  groups  by 
a  median  split  technique,  no  systematic  differences  existed  be- 
tween groups  with  respect  to  creativity  scores  or  perception  of 
assessment  conditions. 


CHAPTER  IV. 
DISCUSSION  AND  SUMMARY 


Relation  of  Findings  to  Previous  Research 

This  investigation  began  with  the  basic  goal  of  recon- 
ciling the  conflicting  findings  of  the  Torrance  and  "allach-Kogan 
approaches  to  creativity  assessment.     The  question  was  posed, 
"Why  do  the  Ifallach-Kogan  measures  form  a  dimension  which  is  in- 
ternally coherent  and  statistically  independent  from  intelligence, 
whereas  the  Torrance  measures  do  not?"    Evidence  was  presented 
from  several  creativity  studies  which  suggested  that  the  practice 
of  (a)   task  administration  under  IQ- test-like  conditions,  and 
(b)   scoring  for  flexibility  of  conceptual  categories  (in  addition 
to  fluency  and  originality),  were  probably  responsible  for  the 
failure  of  the  Torrance  measures  to  form  the  same  intelligence- 
free  dimension  measured  by  Viallach  &  Kogan,     The  results  of  the 
present  investigation,  however,  indicate  that  (a)  the  use  of  a 
gamelike,   rather  than  a  testlike,  assessment  context  does  ncrfc 
significantly  increase  either  the  IQ-independent  dimensionality 
or  the  means  of  either  the  Torrance  or  V.Tallach~Kogan  measures; 
and  (b)  on  the  whole,  the  flexibility  score  is  not,  more  intrinsi- 
cally related  to  IQ  or  less  related  to  creativity  than  are  the 

(70) 
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fluency  and  originality  scores.     They  further  indicate  that  the 
Torrance  procedures  (excluding  "Repeated  Figures"),  correlate 
among  themselves  more  than  with  IQ,  "but  that  the  variance  shared 
by  individual  Torrance  measures  nevertheless  falls  short  of  sig- 
nificance at  the  .05  level.     This  section  aims  to  relate  these 
results  to  the  evidence  cited  in  the  "Introduction"  section,  and 
to  provide  alternate  explanations  for  the  discrepancy  between  the 
correlational  patterns  of  the  Torrance  and  T'allach-Kogan  ap- 
proaches o 

Role  of  ass  e s  sment  _c ear  be  x  t .     Specifically,  it  was  pre- 
dicted that  1TEV  conditions  would  produce  results  differing  from 
EV  in  two  ways.     First,  it  was  thought  that  all  creativity  mea- 
sures, regardless  of  source,  would  intercorrelate  more  highly 
among  themselves  and  less  with  IQ  in  the  NEV  context.  Second, 
it  was  postulated  that  all  creativity  variables  (or  at  least  flu- 
ency and  originality  scores)  would  have  higher  means  under  NEV 
conditions «,     It  was  found,  however,   that  the  correlational  pat- 
terns predicted  for  KEY  occurred  under  both  conditions ♦  Ifnere 
differences  emerged  between  results  for  EV  and  NEV,  the  trend  was 
usually  in  the  predicted  direction.     For  example,   the  correlation 
between  Torrance  measures  and  IQ  was  lower  under  NEV  than  EV  con- 
ditions.    At  the  same  time,  it  was  found  that  the  vast  majority 
of  creativity  means  were  higher  under  1TEV,  as  predicted,   but  that 
practically  none  of  these  differences  were  significant  at  p=,05» 
The  implication  is  that  NEV  conditions  produced  a  consistent  fa- 
cilitative  effect  on  creativity  scores,   but  that  this  effect  was 
too  small  to  produce  significant  differences. 
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One  explanation  for  these  findings  is  that  Ss  failed  to 
perceive  the  two  assessment  contexts  as  being  as  different  as  had 
been  expected.     Manipulation  of  "assessment  context"  actually  in- 
volved manipulation  of  external  cues— task  instructions  and  the 
demeanor  of  the  examiner.     It  was  expected,  as  stated  in  assump- 
tion 3  (p.  25) >   that  Ss  would  respond  to  these  cues  with  differ- 
ent internal  sets  under  EV  and  MEV  instructions c     Many  uncontrol- 
lable intervening  variables  may,  however,  have  "diluted"  the 
differential  response.     For  example,  most  Ss  may  have  perceived 
the  assessment  situation  as  basically  evaluative,  regardless  of 
instructions  or  E's  demeanor*     It  is  possible  that  by  the  sixth 
grade,  most  school  children  have  developed  generalized  expecta- 
tions of  evaluation  for  activities  within  the  school  setting. 
Another  possibility  is  that  by  the  sixth  grade,  most  children  are 
maximally  motivated  to  achieve  in  any  new  or  ambiguous  situation* 
In  Allport's  language  (Allport,  1961,  p„  229),  achievement  motiva- 
tion has  become  "functionally  autonomous e "    The  child  who  has 
learned  for  six  years  that  he  is  expected  to  perform  at  his  best 
in  the  school  setting  may  have  difficulty  altering   this  approach 
in  response  to  a  simple  set  of  task  instructions.     The  consisten- 
cy of  the  Wallach-Kogan  creativity  dimension  across  assessment 
conditions,  furthermore,  allows  the  speculation  that  Walla ch  & 
Kogan's  Ss  may  have  approached  their  assessment  situation  as  if 
it  were  evaluative. 

Another  factor  which  may  have  reduced  the  difference  in 
results  across  assessment  conditions  is  the  absence  of  time  lim- 
its under  either  condition.     In  the  traditional  Torrance  adminis- 


tration,  rather  strict  time  limits  (five  or  ten  minutes)  were 
imposed  on  all  procedures,  apparently  to  .facilitate  group  admin- 
istration,.    In  the  present  study  it  was  desired  to  suggest  time 
pressure  by  providing  a  stopwatch  in  S's  view  and  by  indicating 
that  he  would  be  timed.     It  was  necessary,  however,  to  equate  the 
amount  of  time  actually  allowed  under  EV  and  HEV  conditions; 
otherwise,  differences  in  results  could  have  been  due  to  differ- 
ences in  time  allotted  the  two  groups,  rather  than  to  the  pres- 
ence or  absence  of  evaluative  pressures.     Hence,  it  may  be  actual 
time  restriction,  rather  then  mere  threat  of  time  pressure,  which 
has  contributed  to  a  lack  of  creativity  dimensionality  in  previous 
Torrance  research.     This  notion  receives  support  in  I-Iednick's 
(19o2)  formulation,  discussed  earlier,  in  which  he  postulates 
that  the  creative  person's  unique  responses  do  not  come  forth  un- 
til he  has  had  time  to  exhaust  his  common  ones.     It  could  be 
tested  by  comparing  timed  vs.  un timed  groups  under  individual 
evaluative  assessment  conditions. 

It  was  rioted  through  inspection  of  the  data  that  many 
creativity  variables  possessed  rather  high  standard  deviations 
relative  to  their  means  (See  Table  14);  this  may  represent  an 
additional  explanation  for  the  absence  of  significant  differences 
between  EV  and  1TEV  conditions.     The  effect  of  a  large  standard 
deviation  is  to  increase  the  overlap  between  comparison  groups, 
thus  lowering  the  E  value  and  reducing  the  possibility  of  obtain- 
ing a  significant  difference  between  means.     To  compare  the  pre- 
sent standard  deviations  with  those  in  previous  research,  T,[allach 
&  Kogan  found  S.D. 's  (for  boys)  of  7.44  and  3.91  for  "Instances"- 


number  and  originality,  compared  to  20.42  and  7<>71    (averaged  a~ 
cross  assessment  condition)  in  the  present  study.    Likewise,  in 
the  "Line  Meanings"  task,  Wallach  &  Kogan's  SoDo's  for  number  and 
originality  were  13c 91  and  6C08,  compared  to  1  6080  and  19c79  in 
the  present  study e    By  contrast,  however,  the  corresponding  fig- 
ures for  "Alternate  Uses"  were  lower  in  the  present  study  (6,22 
and  7c59)   than  in  the  Wallach-Kogan  research  (19o54-  and  9e53)o 
Similar  data  for  the  Torrance  Verbal  tasks r?re  presented  for  total 
fluency,  originality,  and  flexibility  scores,  based  on  a  sixth 
grade  sample.     (Torrance,  1966,  Ho rm s - T e chn i cal  Manual ,  Table 
5*7,  pc66)     The  standard  deviations  presented  are  28.9  for  flu- 
ency, 17*6  for  originality,  and  9*2  for  flexibility.  Correspond- 
ing figures  for  the  present  study  are  8058,  3o85,  and  3e02,  aver- 
aged across  assessment  condition.     It  is  evident,  then,  that  rel- 
atively large  standard  deviations  may  contribute  to  the  lack  of 
strong  differentiation  between  assessment  conditions  only  in  the 
case  of  certain  of  the  creativity  variables,   especially  those  in 
the  "Instances"  and  "Line  Meanings"  tasks. 

^22^^2l^JL^:SL^^llJi0     T^e  finding  that  flexibility  varied 
similarly  to  fluency  and  originality  was  likewise  an  unexpected 
one.     Specifically,  it  was  found  that,  in  taking  the  average  of 
all  relevant  inter correlations,  there  were  no  differences  under 
EV  conditions.     Under  NEV  conditions,  both  the  'vallach-Kogan  vs. 
IQ,  and  the  Torrance  Verbal  intercorrelatlons  were  somewhat  high- 
er for  flexibility  than  for  the  combination  of  fluency  ("iiunber") 
and  originality  scores.     Using  the  "index  and  totals"  method, 
which  is  the  method  previously  used  with  Torrance  measures,  EV 
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again  produced  no  differences;  HSV  elicited  total  flexibility 
scores  which  were  more  highly  related  to  total  fluency  and  orig- 
inality scores  than  these  latter  tiro  were  to  each  other*  Hence, 
if  anything,  flexibility  enhances  slightly  the  common  variance 
among  the  creativity  measures,  and  in  no  case  relates  more  with 
IQ  than  with  other  creativity  measures <■     Additionally,  it  was 
found  that  mean  flexibility  scores  were  similar  to  fluency  and 
originality  scores  in  appearing  slightly,  but  not  significantly, 
higher  under  NSY  conditions e     These  findings  support  the  conclu- 
sion that  flexibility  is  not  intrinsically  related  to  IQ;  more- 
over,  this  measure  appropriately  is  considered  as  one  of  Guil- 
ford's divergent  thinking  factors.     This  implies  that  the  "nexus 
of  creativity"  may  include  the  ability  to  categorize  as  well  as 
simply  to  generate  appropriate  associations. 

This  conclusion  clearly  is  contrary  to  the  findings  re- 
ported earlier.     Can  this  discrepancy  be  accounted  for?    As  in 
the  discussion  on  assessment  context,  the  effects  of  timed,  group 
administration  on  flexibility  intercorrelations  cannot  be  ascer- 
tained at  present.     There  is  no  basis,  however,  for  supposing 
that  these  effects  would  produce  stronger  correlations  between 
flexibility  and  IQ  than  between  IQ  and  the  other  creativity  mea- 
sures.    Therefore  this  finding  must  at  present  remain  unexplained. 

^2i2w£i^^^L.§.91L:Lc4§.•     I*  was  predicted  that  under  similar 
assessment  conditions  and  with  similar  scoring  methods,  no  dif- 
ferences would  emerge  in  the  creativity-intelligence  correlation- 
al patterns  of  Torrance  vs.  ¥allach-Kogan  measures.     It  was  found, 
on  the  other  hand,   that  Torrance  Verbal  measures  correlated  among 


themselves  and  with  the  Wallach-Kogan  measures  far  less  than  the 
Wallach-Kogan  measures  correlated  with  each  other,  but  somewhat 
more  than  these  Torrance  measures  correlated  with  IQ«  Since 
these  patterns  are  relatively  unaffected  by  assessment  conditions 
exclusion  of  the  flexibility  scores  or  comparison  by  the  "totals 
and  index"  approach,  rather  than  the  "mean  r"  approach,  it  is 
possible  that  the  Torrance  tasks  measure  a  wider  variety  of  abil- 
ities than  do  the  Y/Tallach-Kogan  tasks.     Furthermore ,  these  abili- 
ties appear  not  to  be  highly  intercorrelated,  although  they  are 
relatively  independent  of  intelligence,  particularly  under  WEY 
conditions o 

The  question  of  whether  these  tasks  all  measure  creative 
abilities  is  difficult  to  answer  from  the  available  evidence,, 
According   to    our  "common  variance"  notion,   discussed  earlier, 
these  measures  should  share  significant  and  substantial  variance 
in  order  to  be  considered  measures  of  a  common  dimension^  Find- 
ings indicate  that  their  shared  variance  based  on  average  corre- 
lations of  all  pairs  of  variables  falls  just  short  of  signifi- 
cance at  the  ,05  level.     Their  shared  variance  based  on  summed 
total  fluency,  flexibility,  and  originality  scores  ijs  statisti- 
cally significant,   although  still  less  than  that  of  the  Vfallach- 
Kogan  measures.     One  must  ask,   "What  about  the  Torrance  Verbal 
procedures  prevents  them  from  intercorrelating  with  each  other 
and  with  the  Wallach-Kogan  tasks  to  the  same  degree  that  the 
VJallach-Kogan  tasks  inter  correlate  among  themselves?" 

An  important  possibility  is  that  the  average  intercorre- 
lations  are  being  lowered,  not  by  a  particular  scoring  category 
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such  as  flexibility,  but  rather  by  a  particular  task  which  mea- 
sures something  quite  different  from  what  is  measured  by  the  re- 
maining tasks.     This  possibility  was  anticipated  in  the  decision 
to  remove  "Repeated  Figures"  from  the  Torrance  intercorrelations 
on  the  grounds  that  it  posed  unique  task  requirements.  Inspec- 
tion of  Tables  4  and  8  suggests  that  the  "Just  Suppose"  activity 
likewise  bears  minimum  relationship  to  the  remaining  Torrance  Ver- 
bal procedures.     If  JS  is  removed  from  Table  4  (Torrance  Verbal 
intercorrelations  under  EV  conditions) ,   the  average  of  the  re- 
maining 36  Torrance  intercorrelations  rises  from  +.28  to  +.40. 
On  the  other  hand,   the  average  of  the  27  r's  between  JS  variables 
and  remaining  Torrance  variables  is  only  +<,13.     The  parallel  fig- 
ures under  HEV  conditions  (from  Table  8,  pe  55)  are  +.33  among 
the  three  remaining  Torrance  procedures,  and  +.20  for  the  average 
r  between  JS  and  the  remaining  Torrance  procedures.     Hence,  under 
either  assessment  condition,  the  removal  of  JS  results  in  a  sig- 
nificant amount  of  shared  variance  among  the  remaining  Torrance 
tasks.     Is  this  variance  also  shared  with  the  V.'allach-Kogan 
tasks?    Averaging  the  coefficients  of  the  AG- A ,  AGG,  and  UU  proce- 
dures with  those  of  the  three  T,fallach-Kogan  procedures  yields 
figures  of  +.29  and  +o23  for  EV  and  NEV.     These  figures,  which 
are  the  same  as  those  between  all  four  Torrance  Verbal  procedures 
and  wallaeh-Kogan  procedures,   indicate  that  even  without  JS,  the 
Torrance  measures  only  partially  tap  into  the  ;vallach-Kogan  di- 
mension. 

The  evidence  suggests,  then,  that  the  "Just  Suppose"  mea- 
sures assess  something  other  than  what  is  measured  by  the  remain- 


ing  Torrance  procedures/"'    Further  analysis  indicates,  however, 
that  this  "something  other"  is  not  intelligence.     The  average  r 
between  JS  variables  and  IQ  is  +.05  for  EV  and  +.0?  for  In 
short,  then,  it  becomes  difficult  to  know  just  what  the  Torrance 
tasks  measure.     Since  one  cannot  rely  on  the  construct  validity 
evident  in  the  formation  of  a  unified  dimension,  one  is  left  with 
some  sort  of  face  validity  claim  that  the  Torrance  measures  do 
indeed  measure  creative  abilities. 

An  adequate  explanation  for  why  the  Torrance  procedures 
fail  to  show  the  degree  of  intercorrelation  typical  of  the 
Wallach-Kogan  tasks  still  has  not  been  provided.,     A  look  at  some 
subtle  differences  in  scoring  procedures  may  provide  some  clues. 
These  differences  occurred  because  of  a  desire  to  reproduce  the 
scoring  techniques  of  the  respective  authors  as  closely  as  possi- 
ble. 

One  difference,  mentioned  earlier,  involves  the  scoring 
of  originality*     Due  to  the  lack  of  established  norms,  it  was 
necessary  to  score  the  Wallach-Kogan  tasks  for  originality  by 
considering  as  original  any  response  which  occurred  only  once  in 
the  sample     Torrance  tasks  were  scored  for  originality  with  a 


One  would  not  expect,  of  course,   to  find  extremely  high 
r 1 s  among  measures  which  tap  a  common  dimension  if  the  measures 
are  to  be  useful  in  tapping  different  aspects  of  this  dimension. 
J?or  example,  one  would  not  expect  to  find  an  r  of  +.90  between 
Arithmetic  and  Vocabulary  subtests  on  the  IvISO,   for  they  obvious- 
ly tap  different  functions.     Nevertheless,  they  are  moderately 
and  significantly  correlated,   for  they  both  tap  the  dimension  of 
intelligence.     Likewise,   for  JS  to  tap  the  creativity  dimension, 
it  should  correlate  moderately  and  significantly  with  other  crea- 
tivity measures. 
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weighted  rating  of  0  to  3,  based  on  infrequency  and  "creative 
strength"  in  an  unci early  defined  normative  sample.     It  was  as- 
sumed that  these  scoring  methods  would  be  approximately  equiva- 
lent, since  both  were  based  primarily  on  infrequency  of  occur- 
rence.    It  is  possible,  however,  that  lack  of  equivalent  weight- 
ing systems  and  normative  samples  reduced  correlations  between 
Torrance  and  Wallach-Kogan  originality  variables  *     To  shed  light 
on  this  possibility,   the  average  correlations  between  Torrance 
Verbal  and  Wallach-Kogan  originality  variables  were  calculated 
from  Tables  5  and  9o     The  average  among  the  12  r's  for  EV  (Table 
5)  is  +.24;  for  NEV  (Table  9)  it  is  +„23*     These  figures  are  only 
slightly  lower  than  those  between  Torrance  and  ftallach-Kogan  mea- 
sures as  a  whole  (^*29  and  -:-e27),  suggesting  that  these  scoring 
differences  are  of  little  consequence.     Likewise,   it  is  possible 
that  the  Torrance  corrected  fluency  score   (f luency-originality) 
is  less  related  to  the  other  measures  because  of  the  use  of  orig- 
inality weights  which  artificially  inflate  the  originality  score 
and  hence  reduce  the  corrected  fluency  score. 

Another  difference  in  scoring  is  that  the  acceptance  re- 
quirements for  a  response  appeared  to  be  somewhat  stricter  in  the 
Torrance  than  the  YJallach-Kogan  tasks.     It  was  mentioned  earlier 
that  about  five  percent  of  the  Torrance  responses  were  discarded, 
as  compared  with  about  one  percent  of  the  Wallach-Kogan  respon- 
ses.    This  has  the  effect  of  reducing  the  number  of  acceptable 
Torrance  responses  given  by  an  S  relative  to  the  number  of 
Wallach-Kogan  responses,  and  thus  proportionately  reducing  the 
originality  and  flexibility  scores  as  well*     While  this  would 


not  affect  the  intercorrelations  among  Torrance  or  among  Ilallach- 
Kogan  variables,  it  would  decrease  the  average  intercorrclations 
between  the  tiro  sets  of  measures.    Hence,  the  possibility  that 
the  Torrance  tasks  in  fact  do  measure  the  same  dimension  that 
the  Wallach-Kogan  tasks  do  cannot  be  ruled  oute 

A  final  possible  explanation  concerns  the  problem  of 
scoring  reliability  of  the  Torrance  measures.     Despite  the  high 
scoring  reliability  coefficients  reported  in  the  Torrance  manual 
(Torrance,   1966),  it  appeared  that  no  such  reliability  was  a- 
chieved  by  professional  scorers  employed  in  this  study.  Vfhile 
it  is  difficult  to  prove  that  the  scoring  reliability  for  the 
Torrance  measures  in  this  study  was  actually  lower  than  the  pub- 
lished figures,  lowered  scoring  reliability  would  likely  be  re- 
flected in  lower- than- expected  intercorrelations  among  Torrance 
creativity  variables. 

"Repeated  Plgures/'-^its  relation  to  other  measures .     1 1 
was  mentioned  that  R3?  was  excluded  from  the  main  correlational 
analyses  because  this  task  appeared  to  pose  different  require- 
ments from  the  other  procedures.     The  findings  from  Table  13 
(pp*  59-60)  indicate  that  under  EV  conditions,  which  are  typical 
of  Torrance  administration,  RF  is  related  more  highly  to  IQ  than 
it  is  to  either  Torrance  or  Ifallach- Kogan  procedures.     Its  ef- 
fect, then,  is  to  increase  the  overall  amount  of  variance  held 
in  common  between  Torrance  measures  and  IQ,  and  to  decrease  the 
average  variance  held  in  common  among  the  Torrance  measures. 
Under  NEV  conditions,  the  inclusion  of  RF  would  not  have  affect- 
ed the  relationship  of  the  Torrance  measures  with  IQ,   but  would 
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have  likewise  decreased  the  common  variance  among  the  Torrance 
measures c 

A  look  at  Table  14  provides  an  explanation c     It  shows 
that  RP  variables  were  generally  higher  under  EV  than  NSV  con- 
ditions, while  nearly  all  other  creativity  variables  showed  the 
opposite  trend.     RP  was,  moreover,  the  only  procedure  in  which 
EV  instructions  told  S  to  work  as  quickly  and  carefully  as  pos- 
sible, because  of  a  ten  minute  time  limit.     Apparently  the  in- 
clusion of  a  specified  time  limit  provided  sufficient  motivation 
that  Ss  as  a  whole  did  better  on  this  task  under  EV  conditions. 
The  largest  increase  under  EV  was  in  the  fluency  score,  suggest- 
ing that  Ss  drew  more  quickly  so  as  to  make  more,  rather  than 
more  elaborate,  drawings.     The  higher  relationship  between  RF 
variables  and  IQ  under  EV  conditions  lends  further  support  to  the 
notion  mentioned  earlier  that  the  imposition  of  strict  time  lim- 
its tends  to  bring  forth  intellectual,  rather  than  creative, 
abilities  on  so-called  creativity  tests.     A  further  conclusion  is 
that  RP  does  not  possess  sufficient  variance  in  common  with  the 
Torrance  Verbal  measures  to  be  pooled  legitimately  into  an  index 
with  the  Verbal  measures. 

The  relation  of  the  "Elaboration"  variable  in  RE  to 
other  variables  is  unclear  in  the  present  research.  Elaboration 
is  not  related  significantly  to  Wallach-Kogan  or  remaining 
Torrance  variables   (avg.   r=+»12  and  +.15  for  EV  and  I\TEV,  respec- 
tively).    These  figures  are,  however,  somewhat  higher  than  the 
average  correlation  of  +.01   between  all  four  RE  variables  and  the 
remaining  creativity  variables,  for  both  EV  and  NEV.     A  look  at 
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the  scoring  inconsistencies  for  this  measure  suggests  that  this 
lack  of  relationship  may  be  due  to  very  loir  scoring  reliability. 

Eplei  of  socioeconomic,  status «,     A  secondary  purpose  of 
this  investigation  was  to  compare  middle  and  lower  classes  on 
mean  creativity  scores.     Since  all  tasks  but  "Repeated  Figures" 
required  facility  in  verbal  expression  and  association,  it  was 
predicted  that  middle  class  Ss  would  do  better  than  loirer  class 
Ssc     The  results  showed  a  trend  in  this  direction,  but  no  sig- 
nificant differences  across  classes  were  found.     What  does  this 
finding  mean?     It  may  mean,  for  one  thing,  that  within  the  sam- 
ple tested,   there  were  not  sufficient  class  differences  for 
strong  differences  in  creative  performance  to  be  apparent.  For 
example,  no  chronic  welfare  recipients  were  included  in  the  sam- 
ple.    Furthermore,  by  the  sixth  grade,   school  may  exert  a  "lev- 
elling effect,"  reducing  the  discrepancy  in  verbal  and  other 
skills  between  the  social  classes.     On  the  other  hand,  it  is 
possible  that  since  the  Ss  were  not  required  to  write  anything 
down,  and  since  the  tasks  required  a  minimum  of  expressional 
skill,   that  class  differences  in  expressional  skill  were  irrele- 
vant to  this  form  of  creativity  assessment.     One  cannot,  from 
the  available  evidence,  determine  whether  the  trend  in  favor  of 
the  middle  class  was  due  to  differences  in  creative  associational 
abilities,  or  to  differences  in  expressional  capabilities. 

With  regard  to  the  nonsignificant  interaction  between 
social  class  and  assessment  context,  one  of  two  things  may  be 
indicated.     On  one  hand,   both  social  classes  may  have  responded 
the  same  way  to  each  assessment  condition,  as  predicted  by  hy- 
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pothesis  4bc     On  the  other  hand,  the  difference  between  assess- 
ment conditions  may  have  been  insufficient  to  cause  real  differ- 
ences in  social  class  to  emerge*     In  either  case,   there  is  no 
evidence  that  either  class  perceived  assessment  conditions  differ- 
ently. 

jto lJLQ.£..  intejlj.i^j3nce 0     The  relationship  of  IQ  to  creativ- 
ity variables  was  measured  in  tiro  ways:     by  intercorrelation  with 
creativity  measures  and  indexes,  and  by  a  series  of  two-way  anal- 
yses of  variance  on  creativity  variables  comparing  high  vs.  low 
IQ  groups  (divided  at  the  median  IQ  for  the  total  sample)  and 
BV  vSc  NEV  assessment  conditionso     As  predicted,  the  Wallach- 
Kogan  measures  were  related  negligibly  to  IQ  under  either  assess- 
ment condition.     Contrary  to  previous  findings,  however,  the 
Torrance  measures  also  showed  relatively  low  correlation  with 
IQ.     With  the  flexibility  score  included,  four  estimates  of  this 
relationship  were  obtained:     average  r's  between  variables  and 
IQ;  and  the  correlation  between  total  index  and  IQ,  for  both  EV 
and  NEV.     For  BV,  these  figures  are  +.16  and  +.30;  for  I\TEV,  they 
are  -.03  and  -.06,  as  was  shown  in  Tables  10,  6,   11,  and  12. 
While  all  these  r's  are  nonsignificant,  the  relation  between 
Torrance  Verbal  variables  and  IQ  was  reduced  under  NEV,  as  pre- 
dicted.    The  real  question,  however,  is,   "Why  don't  the  Torrance 
Verbal  measures  intercorrelat e  significantly  with  IQ  when  scored 
for  flexibility  and  given  under  EV  conditions?"     These  condi- 
tions represent  the  way  the  Torrance  procedures  have  most  often 
been  given  in  the  past.     This  finding  indicates  that  although 
the  Torrance  procedures  were  not  clearly  measuring  creativity, 
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neither  were  they  acting  as  inferior  measures  of  intelligence, 
as  earlier  evidence  had  suggested  (e.g.,  Yainamoto,   1965;  !7odt2-:e, 
1 964)  c     Two  possible  reasons  for  this  discrepancy  are  immediately 
apparent*     One  is  that  something  about  individual  assessment 
conditions  kept  intellectual  abilities  from  coming  to  the  foree 
The  other,  mentioned  earlier  as  a  possible  factor  in  the  lack 
of  distinction  between  EV  and  1TEV,  is  that  strict  time  limits 
were  absent,   even  under  EV  conditions.     The  effects  of  both 
group  vs.  individual  administration  and  timed  vs.  un timed  condi- 
tions upon  creativity-intelligence  patterns  remains  to  be  exam- 
ine do 

The  results  of  the  two-way  analysis  of  variance  between 
IQ  and  task  condition  suggest  that  there  were  no  significant 
differences  between  high  and  low  IQ  groups  on  mean  creativity 
scores*     The  implication  is  that  even  if  the  mean  IQ  in  this 
sample  had  been  considerably  higher,  results  would  have  been 
very  similar.     The  results  further  indicate  an  interaction  effect 
on  the  Torrance  "Asking"  and  "Guessing"  tasks,   such  that  the 
brighter  Ss  appeared  to  do  better  under  EV  conditions,  while  the 
duller  Ss  did  better  under  NEV  conditions.     These  results  are  in 
accord  with  findings  by  'iallach  &  Kogan  that  Ss  who  are  high  in 
creativity  but  low  in  intelligence  seem  to  require  a  more  sup- 
portive,  evaluation-free  task  context  than  do  Ss  who  are  high  in 
both  creativity  and  intelligence.     This  finding  furthermore 
provides  a  possible  lead  in  the  differential  diagnosis  of  pseu- 

doretardation  vs.  true  mental  retardation.     If  performing  rela- 

conditions 

tively  better  on  certain  creativity  measures  under  EVAis  a  func- 
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tion  of  intellectual  potential,  rather  than  artificially  lowered 
intellectual  performance,  one  could  hypothesize  that  pseudore- 
tarded  Ss  would  perform  similarly  to  normal  bright  Ss;  that  is, 
they  would  do  relatively  better  under  EV  than  NEV  conditions, 
while  genuinely  retarded  Ss  would  be  hampered  severely  by  EV 
relative  to  NEV  conditions.,    One  would  of  course  need  to  first 
determine  the  effect  of  assessment  conditions  on  other  variables 
associated  with  pseudoretardation ,   such  as  anxiety  threshold, 
reasons  for  the  pseudoretardation,  etc.     It  should  be  remembered 
also  that  the  Ss  in  this  study  all  had  an  IQ  of  60  or  above, 
and  hence  none  can  be  considered  retarded  in  the  usual  sense. 


Implications  for  Further  Research 

Meth^^lo^^yc     a  major  aim  of  the  present  study  was  to 
refine  existing  research  methodology  to  provide  more  meaningful 
assessment  of  creative  abilities.     What  do  the  findings  indicate 
regarding  the  methodological  aspects  of  future  research?     It  is 
apparent,  first,  that  the  Torrance  Verbal  tasks  used  in  this 
study  may  be  considered  maximally  independent  of  IQ  when  admin- 
istered individually  in  untimed,  game-like  assessment  conditions. 
In  light  of  evidence  cited  in  the  "Introduction,"  that  the  Tor- 
rance tasks  are  correlated  moderately  with  IQ  when  administered 
under  timed,  group  testing  conditions,  researchers  comparing 
Torrance  creativity  and  IQ  should  consider  the  gains  in  inter- 
pretability  of  findings  to  be  found  in  individual  nonevaluative 
assessment.     The  next  important  methodological  questions  to  be 
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answered  with  respect  to  both  the  Torrance  and  "walla ch-Kogan 
tasks  concern  the  possible  effects  of  strictly  timed  vs.  mu- 
tinied, and  group  vs.  individual  assessment  conditions.  Does 
strict  timing  and/or  group  pressure  account  any  better  for  the 
traditional  lack  of  dimensionality  of  the  Torrance  measures  than 
do  the  evaluative  pressures  used  in  the  present  study?  Again, 
would  the  Wallach-Kogan  dimensionality  be  decreased  by  strict 
timing  or  group  administration?    Studies  designed  to  answer 
these  questions  could  shed  further  light  on  optimum  creativity 
assessment  conditions. 

Certain  Implications  about  the  legitimacy  of  combining 
scores  into  an  overall  index  are  apparent.     Since  the  Vail a ch- 
Kogan  measures  intcrcorr elate  significantly,  they  may  be  com- 
bined legitimately  into  an  estimate  of  creative  functioning,  anal- 
ogous to     IQo     The  Torrance  data  indicate,  on  the  other  hand, 
that  while  AGA,  AGG,  and  UU  share  sufficient  common  variance  to 
be  pooled  into  such  an  index,  JS  and    RP  do  not.     If  RF  is  rep- 
resentative of  the  other  figural  tasks  in  the  Torrance  battery, 
then,  there  is  no  justification  for  combining  Verbal  and  Figural 
scores  to  form  a  composite  index.     It  might  be  found,  however, 
that  applying  the  "common  variance"  approach  to  each  of  the 
Torrance  tasks,  including  those  not  used  in  the  present  study, 
would  yield  data  allowing  the  formation  of  useful  indexes  sepa-. 
r^tely^  for  Verbal  and  Figural  procedures. 

Another  methodological  possibility  involves  the  applica- 
tion of  a  rotated  factor  analysis  to  the  correlational  matrixes 
obtained  in  the  present  study.     Such  an  analysis,   carried  out 


within  the  "common  variance"  framework,  could  shed  further  light 
on  which  Iv  al 1 a ch-Ko  g  an  and  Torrance  procedures  are  the  most  effi- 
cient assessors  of  the  "nexus  of  creativity,"  by  showing  which 
load  highest  on  a  hypothesized  creativity  factor.  Additionally, 
the  differences  in  emergent  factor  patterns  between  assessment 
conditions  could  reflect  the  effect  of  assessment  condition  on 
each  specific  creativity  variable.     Such  an  analysis  would  be 
more  precise  and  sophisticated  than  the  "average  correlation" 
approach  used  in  the  present  study. 

Finally,  this  study  suggests  the  need  for  a  critical  ex- 
amination of  the  Torrance  scoring  procedures,  with  an  effort 
toward  making  them  more  consistent  and  reliable 0     Despite  high 
scoring  reliability  figures  published  by  Torrance  ( 1 966) ,  his 
scoring  manuals  provide  insufficient  information  with  which  to 
score  many  responses.     In  particular,   criteria  for  response  ac- 
ceptance and  originality  rating  allow  for  considerable  ambiguity 
and  consequent  guessing  on  many  responses.     This  study  raises 
the  possibility,  then,  that-  the  potential  usefulness  of  the  Tor- 
rance materials  is  hampered  presently  by  a  lack  of  sufficiently 
clear  and  detailed  scoring  criteria. 

Populations.     The  present  study  involved  only  white  boys 
in  the  public  school  sixth  grade.     Future  research,  however,  is 
needed  on  several  other  populations.     One  of  the  biggest  needs 
presently  is  for  adequate  creativity  age  norms  for  both  sexes, 
analogous  to  those  already  developed  for  intelligence.     For  the 
Wallach-Kogan  tasks,   such  an  undertaking  would  make  unnecessary 
the  present  tedious  process  of  counting  all  responses  occurring 
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only  once  in  the  sample  to  obtain  the  originality  score.  For 
the  Torrance  tasks,  it  would  contribute  greatly  to  the  complete- 
ness and  usefulness  of  present  originality  norms. 

Another  potentially  fruitful  population  for  creativity 
research  is  the  "culturally  deprived."    If  the  present  methods 
of  creativity  assessment  are  sufficiently  free  of  dependence  on 
expressional  skills  lacked  by  such  children,  they  could  prove 
very  useful  in  identifying  children  who  have  latent  thinking 
skills  that  might  otherwise  go  unnoticed  and  undeveloped.  It 
would  also  be  interesting  to  see  whether  the  dimensionality  of 
the  Wallach-Kogan  measures  holds  up  in  a  homogeneous  "deprived" 
sample 0 

Finally,  an  exciting  application  of  creativity  assess- 
ment might  be  with  emotionally  disturbed  children.  Creativity 
measures  could  be  used  both  as  "projective"  devices  (by  analyzing 
content) ,  and  as  idiosyncratic  indexes  of  changes  in  mental 
functioning  as  treatment  progressed.     The  qualitative  and  quan- 
titative relationship  of  creative  abilities  to  emotional  distur- 
bance in  children  remains  a  fascinating,  but  relatively  unex- 
plored area,  to  which  the  measures  in  the  present  study  may  have 
great  relevance. 

Summary 

This  investigation  developed  out  of  a  need  to  examine, 
and  perhaps  reconcile,   conflicting  findings  arising  from  t\io 
major  creativity  assessment  approaches  with  children.  Specifi- 
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cally,  previous  research  indicated  that  creativity  instruments 
devised  by  wallach  &  Kogan  formed  an  internally  coherent,  intel- 
ligence-free dimension,  whereas  a  similar  set  of  instruments 
devised  by  Torrance  did  not.     Evidence  suggested  two  possible 
explanations  for  this  discrepancy.     First,  the  Walla ch-Kogan 
procedures  were  administered  under  relaxed,  game-like  assessment 
conditions,  while  the  Torrance  procedures  were  given  typically 
in  a  context  similar  to  that  of  a  school  achievement  test. 
Second,  although  both  sets  of  tasks  were  scored  for  fluency 
(number  of  appropriate  responses)  and  originality  (number  of 
statistically  unique  responses),  the  Torrance  tasks  received  an 
additional  score  for  f^xij^lity^  (number  of  different  conceptual 
categories  used). 

Based  on  past  evidence,  it  was  hypothesized  that:  (1) 
both  sets  of  creativity  measures  would  inter correlate  more  highly 
with  IQ  than  with  each  other's  variables  under  evaluative  (test- 
like) assessment  conditions;   (2)   both  sets  would  intercorrelate 
more  highly  with  each  other.' s  measures  than  with  IQ  under  non- 
evaluative   (game-like)   conditions;    (3)   flexibility  would  prove 
intrinsically  more  related  to  IQ  and  less  related  to  the  remaining 
creativity  variables;  and  (4)  under  similar  assessment  conditions 
and  scoring  methods,  no  differences  in  creativity-IQ  correlation- 
al patterns  would  emerge  between  Torrance  and  tfallach-Kogan 
measures.     It  also  was  predicted  that  nonevaluative  conditions 
would  elicit  higher  mean  creativity  scores  than  would  evaluative 
conditions,  and  that  middle  class  Ss  would  achieve  higher  crea- 
tivity scores  than  would  lower  class  Ss. 
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Forty  white,   sixth  grade  males,  heterogeneous  with  re- 
spect to  IQ  and  8ES,  were  administered,  individually  representa- 
tive Torrance  and.  Wallach-Kogan  procedures  under  evaluative  (BY) 
conditions,  while  an  additional  forty  Ss  received  the  same  tasks 
under  nonevaluative  (REV)   conditions.     Under  EV  conditions,  task: 
instructions  placed  a  premium  on  correctness  of  responses,  and  a 
stopwatch  in  S's  view  provided  implied,  time  pressures.  (Time 
under  EV  and  NEV  was  actually  kept  equivalent.)     Under  jOV  condi- 
tions, the  procedures  were  presented  as  games;  special  efforts 
were  made  to  achieve  good  rapport,  time  pressure  was  absent,  and 
any  hint  of  evaluation  was  displaced  from  S  to  the  "games*" 

Results  were  analyzed  principally  by  comparing  averages 
of  all  pairs  of  correlations  among  relevant  variables,  and  by 
standard  analyses  of  variance.     The  major  findings  were: 

1  „     Walla ch-Kogan  measures  formed  an  IQ- independent 
creativity  dimension  regardless  of  assessment  condition  or  pres- 
ence of  a  flexibility  score. 

2.  The  Torrance  Verbal  procedures  tended  in  the  direc- 
tion of  a  unified  creativity  dimension  under  either  assessment 
condition  and  with  or  without  flexibility,  but  this  tendency  did 
not  quite  reach  significance  when  considering  the  average  of  r's 
between  all  pairs  of  variables. 

3.  The  Torrance  Verbal  procedures  shared  the  same  amount 
of  variance  with  the  ",,Tal  la  ch-Kogan  procedures  as  they  did  with 
each  other. 

4.  ITeither  threat  of  evaluation  nor  presence  of  the 
flexibility  score  produced  significant  average  intercorrelations 
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between  intelligence  and  either  Torrance  or  tfallach-Kogan  vari- 
ables.    The  Torrance  measures  were  soraewhat  less  related  to  IQ 
under  HSV  than  under  EV  conditions.     In  either  case,  however, 
they  shared  more  variance  with  each  other  than  with  IQ. 

5e     The  Torrance  Figural  task,   "Repeated  Figures,"  is 
not  appropriately  included,  with  Torrance  Verbs!  procedures  in  an 
overall  index,  because  it  was  in  general  more  highly  related  to 
IQ  than  to  the  Torrance  Verbal  creativity  variables.  Particular- 
ly under  EV  conditions,  the  effect  of  including  a  specific  time 
limit  was  to  draw  forth  intellectual-like  abilities* 

6e     The  effect  of  NSV  conditions  was  to  produce  consis- 
tently higher  creativity  scores  for  nearly  all  procedures  except 
"Repeated  Figures,"  but  the  increases  from  EV  means  were,  on  the 
whole,  nonsignif icant0 

7.     The  flexibility  score  was  not  intrinsically  more  re- 
lated to  IQ  than  were  fluency  or  originality  scores.  Flexibility 
was,  in  fact,  related  to  fluency  and  originality  as  much  or  more 
than  these  latter  scores  were  to  each  other,   especially  under 
NEV  conditions* 

8C     Flexibility  did  not  differ  from  fluency  and  original- 
ity with  respect  to  increases  in  means  from  EV  to  NEV  conditions. 

9.     No  significant  social  class  differences  emerged  on 
creativity  means  or  reaction  to  assessment  conditions. 

10.     There  was  no  difference  between  high  and  low  IQ  Ss 
with  respect  to  mean  creativity  scores.     However,  on  Torrance's 
"Asking"  and  "Guessing"  tasks,  high  IQ  Ss  tended  to  do  better  in 
EV,  while  low  IQ  Ss  tended  to  do  better  in  NEV  conditions. 
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Appendix  A 


HOLLINGSHEAD'S  TWO-FACTOR  INDEX 
OP  SOCIAL  POSITION  (MODIFIED) 


1.  Higher  executives,  proprietors  of  large  concerns 
(over  $100,000),  and  major  professionals,  including  military  of- 
ficers of  Major  or  above,  CPA's,  architects,  portrait  artists, 
ve  t  e  r inar i  an  s  e 

2.  Business  managers,  proprietors  of  medium-sized  bus- 
inesses ($35*000  to  $100,000),  and  lesser  professionals,  includ- 
ing branch  managers,  office  men,  librarians,  Lieutenants  and 
Captains  in  military,  nurses,  social  workers,  public  school 
teacherso 

3*     Administrative  personnel,  minor  professionals,  and 
small  independent  businesses  ($6,000  to  $35,000),  including  pri- 
vate secretaries,   chief  clerks,  purchasing  agents,   sales  repre- 
sentatives,  chain  store  managers,  Master  Sergeants,  interior 
decorators,  lab  assistants,  morticians,  surveyors,  photographers, 
reporters* 

4.  Clerical  and  sales  workers,  technicians,  and  owners 
of  little  businesses  (under  §6,000),  including  railroad  conduc- 
tors, lab  technicians,  draftsmen. 
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5«     Skilled  manual  employees,  including  barbers,  foremen, 


policemen,  auto  mechanics,  city  firemen,  railroad  firemen,  loom 
fixers,  painters,  toolTiorkers,  farm  owners  under  $10,000o 

60    Machine  operators,  truck  drivers,  and  semi-skilled 
employees o 


7o     Unskilled  employees c 

1 .     Professional  degrees,  including  M.A. ,  LL.Be,  B.Do, 


2o  Pour-year  college  graduate 

3e  One  to  three  years  college;  also  business  school 

4„  High  school  graduate 

5C  Ten  to  eleven  years  schooling 

6c  Seven  to  nine  years  schooling 

7c  Under  seven  years  schooling 


and 


McEdo 


Weights ; 


Occupation  -  7 


Education 


Classes • 


Social  Position  Scores: 


I 


11-17 


II 


18-31 


III 


32-47 


4-8-63 


V 


64-77 


Appendix  B 
CREATIVITY  TASK  INSTRUCTIONS 


EV  Condition 


cedures  (5) • 


1 . 


Ask  and  Guess- -Asking 


[AG A) . 


This  test  and  the 


next  one  will  be  based  on  this  picture."     (Hand  picture  to  S.) 
"This  one  will  give  me  a  chance  to  see  how  good  you  are  at  ask- 
ing questions  to  find  out  things  that  you  don't  know.     Look  at 
the  picturee     Try  to  figure  out  what  is  happening,     What  can  you 
tell  for  sure,  and  what  do  you  need  to  know  in  order  to  under- 
stand what  is  happening?    Your  job  is  to  make  up  all  the  ques- 
tions you  can  think  of  about  this  picture  which  you  would  need 
to  ask  to  know  for  sure  what  is  happening.     Ask  only  questions 
which  ^annot,  be  answered  by  just  looking  at  the  drawing,  and 
think  of  the  best  questions  you  can.     Tell  me  each  question  so 
I  can  write  it  down.     Do  you  understand?  All  right,  go  ahead." 

2.     "Ask  and  Guess--Guessing  Causes"   (AGG) .     (This  task 
always  followed  AGA. )   "Nov/  look  at  the  picture  again,  and  instead 
of  asking  questions,  this  time  guess  as  many  possible  causes  as 
you  can  for  the  action  shown  in  the  picture.     In  other  words, 


think  of  the  different  things  that  might  have  led  up  to  what  is 
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happening  in  the  picture °    You  may  use  things  that  might  have 
happened  just  before  the  things  happening  in  the  picture,  or 
something  that  happened  a  long  time  ago  that  made  these  things 
happen.     Make  as  many  guesses  as  you  can--the  more  the  better-- 
and  make  the  best  guesses  possible.     Ready,  begin." 

3.     "Unusual  Uses"  (UU) .     "Here's  a(nother)   test  to  see 
how  well  you  can  think  of  many  different  unusual  uses  for  the 
same  thing.     Most  people  throw  away  their  empty  cardboard  boxes, 
but  these  boxes  have  thousands  of  interesting  and  unusual  uses. 
List  as  many  of  these  interesting  and  unusual  uses  as  you  can 
think  of,     Do  not  limit  yourself  to  any  one  size  of  box.  You 
may  use  as  many  boxes  as  you  like.     Do  not  limit  yourself  to  the 
uses  you  have  seen  or  heard  about;  think  of  as  many  possible  new 
uses  as  you  can,  and  try  to  think  of  things  nobody  else  would 
think  of.     Okay,  begin." 

h.     "Just  Suppose"  (J3) .     "You  will  now  be  given  an  im- 
probable situation—one  that  will  probably  never  happen.  You 
will  have  to  Ju1st_^;p20_se  that  it  has  happened.     This  will  give 
me  a  chance  to  test  your  imagination  to  see  how  well  you  can 
think  out  all  of  the  other  exciting  things  that  would  happen  if 
this  improbable  situation  were  to  come  true.     In  your  imagina- 
tion, flust  suppose  that  clouds  had  strings  attached  to  them  which 
^M5L^^^™t2—£^iliii'     Now,  what  are  all  the  other  things  that 
would  happen  because  of  this?    How  would  it  make  things  differ- 
ent?   Make  as  many  guesses  as  you  can." 

5.     "Repeated  figures"   (RF) .     "This  test  is  to  see  how 
many  objects  or  pictures  you  can  make  from  the  pairs  of  straight 


lines  below  and  on  the  next  two  pages.     The  pairs  of  straight 
lines  should  be  the  main  part  of  whatever  you  make.     With  pencil 
or  crayons ,  add  marks  to  the  pairs  of  lines  to  complete  your  pic- 
turec     You  can  place  marks  between  the  lines,  on  the  lines,  and 
outside  the  lines—wherever  you  want  to  in  order  to  make  your 
picture o     Try  to  think  of  things  that  no  one  else  will  think  of* 
Hake  as  many  different  pictures  or  objects  as  you  can,  and  put 
as  many  ideas  as  you  can  into  each  one.     Make  them  tell  as  com- 
plete and  as  interesting  a  story  as  you  can.     Add  names  or  titles 
in  the  spaces  provided.     You  will  have  ten  minutes,  so  work  quick- 
ly and  carefully."     (Thirty  stimuli  are  provided.) 
Wallach-Kogan  procedures  (3) . 

1.     "Instances"  (I).     "This  is  a  test  to  find  out  how 
many  things  you  can  think  of  which  are  in  the  same  general  group. 
I  am  going  to  tell  you  something  and  it  will  be  your  job  to  name 
as  many  things  as  you  can  that  are  like  what  I  tell  you.  For 
example,  I  might  say,    'things  that  are  soft  to  touch.'     Now  you 
name  some  things  that  are  soft  to  touch."     (Let  the  child  try.) 
"Yes,  those  are  good  answers."     (if  an  answer  is  inappropriate, 
correct  S.)     "Some  of  the  other  things  are  a  kitten,  snow,  a 
breeze,  ice  cream,  or  clothes."     (Give  these  as  though  they  are 
correct  answers.     Vary  so  as  to  include  those  not  provided  by  S.) 
"So  you  see  this  test  has  many  different  right  answers.     Do  you 
understand  what  you  are  to  do?    Now  remember,  I  will  name  some- 
thing and  you  name  as  many  things  as  you  can  think  of  that  are 
like  what  I've  said.     Okay,  let's  begin."     (If  S  uses  cues  in  the 
room,   say,   "Just  close  your  eyes  and  name  things  that  .   .  .") 
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2.  "Alternate  Uses"  (AU) .     "This  test  is  to  find  out  how 
well  you  can  think  ox  different  ways  to  use  ordinary  things,  I 
will  name  an  object— any  kind  of  object,  like  a  lightbulb  or  the 
floor-~and  it  will  be  your  job  to  tell  me  all  the  different  ways 
you  can  think  of  that  this  object  could  be  used.     Any  object  can 
be  used  in  a  lot  of  different  ways.     .For  example  s  think  of  string 
What  are  some  of  the  ways  you  can  think  of  that  you  could  use 
string?"     (Let  the  child  try.)     "Yes,  those  are  right,"     (If  an 
answer  is  inappropriate,  correct  S.)     "Other  right  answers  would 
be  to  attach  to  a  fish  hook,  to  jump  rope,   to  sew  with,  to  hang 
clothes  on,  and  to  pull  shades."     (Vary  answers  so  as  not  to  dup- 
licate any  the  child  has  provided.)     "So  you  see,  there  are  many 
correct  answers  in  this  test.     Do  you  understand  what  you  are  to 
do?    Okay,  let's  begin  then."     (Precede  each  item  with,   "Tell  me 
all  the  different  ways  you  could  use  a 

3.  "Line  Meanings"  (LI:).    MThis  next  test  will  help  me 
find  out  hew  many  different  ways  you  can  see  things.     I  am  going 
to  show  you  some  lines,  and  after  you  have  looked  at  each  one,  I 
want  you  to  tell  me  all  the  things  it  might  be.     Be  sure  that 
when  you  look  at  the  line  you  tell  me  what  the  whole  line  makes 
you  think  of,  not  just  part  of  it."     (Present  the  first  line.) 
"Here  is  the  first  line.     You  can  turn  it  any  way  that  you  want 
to.     Tell  me  all  the  things  you  can  about  it.     V.nnat  does  it  make 
you  think  of?"  (introduce  each  succeeding  line  by  saying,  "Here 
is  the  next  one.     Tell  me  all  the  things  it  might  be.  Remember, 
you  can  turn  it  any  way  you  like.") 
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KEY  Condition 
Torrance  procedures  (5) . 

1.  "Ask  and  Guess— Asking"  (AGA) .     "Let's  try  a  couple 
of  games  using  this  picture  I  have  hero."     (Hand  picture  to  S.) 
"The  idea  of  this  first  game  Is  to  see  how  many  questions  you 
can  think  of  which  will  help  you  to  find  out  the  things  you  don't 
know  about  the  picture  just  from  looking  at  it.     Now,  look  at  the 
picture*     Ask  yourself:     'What  might  be  happening?1     1  ¥hat  can  I 
tell  for  sure?'     'What  else  do  I  need  to  know  to  understand  what 
is  happening?'     Don't  worry  about  how  good  they  are;  just  tell  me 
all  the  different  questions  that  come  to  your  mind  which  can't  be 
answered  just  by  looking  at  the  picture,  but  would  help  you  to 
know  more  about  it.     To  you  understand?    Then  let's  begin." 

2.  "Ask  and  Guess-~G-uessing  Causes"  ( AGG)  .     "In  this 
game,  we'll  use  the  same  picture,  but  instead  of  asking  ques- 
tions, this  will  be  a  guessing  game.     Your  part  is  to  look  at  the 
picture  again,  and  try  to  guess  all  the  possible  causes  you  can 
think  of  for  the  action  shown  in  the  picture0     In  other  words, 
what  kinds  of  things  could  have  happened  before  to  lead  up  to  the 
scene  in  the  picture?    You  may  use  things  that  might  have  hap- 
pened just  before  the  things  happening  in  the  picture,  or  some- 
thing that  happened  a  long  time  ago  that  made  these  things  hap- 
pen,,    Don't  worry  if  any  of  your  guesses  seem  silly;  just  make 

as  many  as  you  can.     Do  you  understand?    Then  here  we  go." 

3.  "Unusual  Uses"  (UU) .     "Here's  a(nother)  game  where 
you  can  really  let  your  imagination  run  free.     Most  people  throw 
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their  empty  cardboard  boxes  away,  but  these  boxes  have  thousands 
of  interesting  and  unusual  uses.     Suppose  you  ire  re  an  inventor 
and  you  were  trying  to  imagine  as  many  of  these  interesting  and 
unusual  uses  as  possible^     Pretend  that  you  could  use  any  size 
cardboard  box  at  all,  and  that  you  had  as  many  boxes  as  you 
wanteds     Tell  me  all  of  the  new  and  different  uses  that  come  into 
your  mind,  no  matter  what  they  aree     Do  you  understand?    Then  go 
ahead. ,! 

4.  "Just  Suppose"  (JS).     "Here's  a  pretend  game  called 
'Just  Suppose'  that  should  be  lots  of  fun,     I'm  going  to  give  you 
an  improbable  situation—it  will  probably  never  happen,   but  let's 
pretend  it  docs0     In  your  imagination,  j^ust,  B}tB22.MS.  "this  strange 
thing  were  to  happen,,     Then  try  to  imagine  all  the  other  inter- 
esting and  exciting  things  that  might  happen  because  of  it. 
Okay,   just  suppose  that  clouds  had  strings  atta ched  to  them  which 
hung  down  to  earth „    Now,  imagine  all  of  the  other  things  that 
might  happen  because  of  this.    How  might  it  make  things  differ- 
ent?   Make  as  many  guesses  as  you  want  to." 

5.  "Repeated  Figures"  (RP) .     "Here  is  a  drawing  game. 
Just  for  fun,  let's  see  how  many  different  objects  or  pictures 
you  can  make  from  these  pairs  of  straight  lines  I  have  here.  You 
can  place  marks  between  lines,  on  the  lines  and  outside  the 
lines — wherever  you  want,  in  order  to  make  your  pictures.  Make 
anything  you  like,  but  try  to  make  the  pairs  of  straight  lines 
the  main  part  of  your  drawing.     Try  to  put  lots  of  ideas  into 
each  one,  and  make  whatever  you  think  will  be  most  interesting 
and  unusual.     Since  this  is  just  for  fun,  don't  worry  about  how 
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good  your  drawings  look.     When  you  have  finished  each  one,  make 
up  a  title  to  go  with  it,  and  write  it  on  the  line  at  the  bottom* 
You  may  use  this  pencil  and  also  these  crayons  if  you  want  to©" 
(Thirty  stimuli  are  provided.     This  task  is  timed  inconspicuously 
with  a  wristwatch  to  provide  a  fluency  score— time:  ten  minutes*) 
ffallaoh-Kogan  procedures  (3), . 

10     "Instances"  (I).     "In  this  game,  I  am  going  to  tell 
you  something  and  your  part  will  be  to  name  as  many  things  as  you. 
can  think  of  that  are  like  what  I  tell  you0     For  example,  I  might 
say,   'things  that  are  soft  to  touch. '     Now  you  name  some  things 
that  are  soft  to  touch."     (Let  the  S  try.)     "Yes,  those  are  fine 
Some  of  the  other  things  might  be  a  kitten,   snow,  a  breeze,  ice 
cream,  or  clotheso"     (Give  these  in  a  suggesting  manner.  Vary 
suggestions  to  include  those  not  provided  by  the  childc)  "So 
we  see  that  there  are  all  kinds  of  different  answers  in  this 
game0     Do  you  see  how  we  play?"     (If  a  child  already  indicates 
strong  understanding,  substitute,   "I  can  see  that  you  already 
know  how  we  play  this  one.")     "Now,  again,  I  will  name  something 
and  you  name  as  many  things  as  you  can  think  of  that  are  like 
what  I  have  said*     Okay,  let's  go*"     (if  the  child  appears  to  be 
using  cues  in  the  testing  room,  say,   "Just  close  your  eyes  and 
try  to  imagine  all  the  things  that  .   .  *") 

2o     "Alternate  Uses"   (AU) „     "How,  in  this  game,  I  am  go- 
ing to  name  an  object—any  kind  of  object,  like  a  lightbulb  or 
the  floor — and  your  part  will  be  to  tell  me  lots  of  different 
ways  that  the  object  could  be  used.     Any  object  can  be  used  in  a 
lot  of  different  ways.     For  example,  think  about  strjni^.  What 
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are  some  of  the  ways  you  can  think  of  that  you  might  use  string?" 
(Let  the  child  try*)     "Yes,  those  are  fine.     Some  other  things 
that  occurred  to  me  were  that  you  could  also  use  string  to  at- 
tach a  fish  hook,  to  jump  rope,  to  sew  with,  to  hang  clothes  on, 
and  to  pull  shades."     (Vary  suggestions  so  as  not  to  duplicate 
any  the  child  has  provided©)     "There  are  lots  more  too,  and 
yours  are  very  good  examples*     I  can  see  that  you  already  under- 
stand how  we  play  this  game.     So  let's  begin  now.     And  remember, 
think  of  all  the  different  ways  you  could  use  the  object  I  name. 
Here  we  go0"     (Precede  each  item  with,   "Tell  me  the  different 
ways  you  could  use  a  . ") 

3«     "Line  Meanings"  (LM)  *     "This  game  is  called  the  'Line 
Game*1     I  am  going  to  show  you  some  lines,  and  after  you  have 
looked  at  each  one,   tell  me  all  the  things  it  makes  you  think  oi% 
Now  take  your  time,  and  be  sure  that  when  you  look  at  the  line 
you  tell  me  what  the  whole  line  makes  you  think  of,  and  not  just 
part  of  it,     Okay?"     (Present  first  line)     "Here  is  the  first 
line.     You  can  turn  it  any  way  you  want  to,     Tell  me  all  the 
things  you  can  about  it<     What  does  it  make  you  think  of?"  (In- 
troduce each  succeeding  line  by  saying,   "Here  is  the  next  one. 
Tell  me  all  the  things  it  makes  you  think  ofc     Remember,  you  can 
turn  it  any  way  you  like*") 

After  all  eight  tasks  are  completed,  S  is  asked  for  his 
opinion  as  to  which  ones  he  liked  best,  least,  and  why.     He  also 
is  asked  for  any  other  reactions  he  may  have.     This  can  be  quite 
informal,  but  comments  and  responses  to  "liked  best,"  "liked 
least"    inquiries  are  recorded. 


Appendix  C 

SCORING  GUIDE  FOR  JUDGING  " SAMENESS - DIFFER3N CE M 
IN  WALLACH- KO G  AN  RESPONSES 


1.  Responses  qualified  by  adjectives  and  other  modifiers 
which  alter  the  weaning  of  the  response  in  any  way  should  be 
scored  as  different. 

2.  Responses  containing  nonessential  descriptive  adjec- 
tives should  be  considered  the  same  as  the  identical  response 
without  such  adjectives. 

3.  When  a  response  appears  incompletely  specified,  score 
according  to  the  most  common  usage  of  that  response. 

4.  If  two  responses  can  be  conceptually  differentiated 
into  superordinate  and  subordinate  concepts,    (e.g.,   "Ball;"  "Ease- 
ball"),  they  should  be  considered  different. 

5.  In  the  "Line  Meanings"  subtasks,  all  conceivable  re- 
sponses should  be  considered  appropriate,  whether  determined  by 
part  or  all  of  the  stimulus  line.     The  lines  may  be  turned  in 
any  direction. 

6.  Responses  indicating  "part  of"  an  object  are  the  same 
as  the  object  simply  named,  unless  specific  parts  are  named;  e.g., 
"Book"  and  "Edge  of  book"  are  identical;    "Page  of  book"  is  not. 

7.  Other  guidelines  are  left  to  the  judges'  discretion. 
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APPENDIX  D 
TABLES 


Table  1.     Guilford's  Divergent  Thinking  Factors 
(See  pp.  5-6.) 


Table  2.     Comparison  of  EV  and  NSV  Treatment 
Groups  on  Five  Selection  Variables 


Variable 

EV(N=40) 

NEV(N=40) 

Fa  P 

Mean  S.D.. 

Mean  S.D. 

Age,  in  months 
Social  Class 
Verbal  IQ 
Nonverbal  IQ 
Total  IQ 

142.70  7.30 

3.30      0 . 94 
106. 72  14.39 
105.10  11.37 
106.25  12.07 

142.15  5.65 
3.02  1.12 
109.38  13.29 
103.28  14.23 
106.60  12.61 

0.14  n.s. 
1.42  n.s. 
0.73  n.s. 
0.40  n.s. 
0.02  n.s. 

a.  For  1,   38  df ,  F's  of  4.08  and  7.31  are  significant  at 
the   .05  and  .01  level,  respectively. 
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Table  $.     Inter-correlations  among  the  Nine 
Wallach-Kogan  Creativity  Measures  and 
with  Intelligence  for  SY  ( N=40 ) 


Variable 

2 

3 

4 

5 

6 

7 

8 



9 

VIO 

NVIQ 

TIO 

1. 

I-Number 

.38a 

.68 

.80 

.51 

.75 

.85 

.50 

.67 

.08 

,22 

.15 

2. 

AU- Number 

.30 

.32 

.64 

.20 

.48 

.81 

.28 

.04 

-.01 

.02 

3. 

LM-Number 

.53 

.07 

.82 

.54- 

.24 

.95 

-.02 

.05 

.01 

4. 

I- Or  iginalit y 

.52 

.62 

.65 

.42 

.53 

.21 

.38 

.31 

5- 

AU-Originality 

.19 

.43 

.75 

.07 

.27 

.13 

.22 

6. 

LM- Originality 

.58 

.23 

.91 

-,0$ 

-.01 

-.02 

7. 

I-Flexibility 

.5^- 

.54 

-.03 

.14 

.04 

8, 

AU-Flexibility 

.27 

.24 

.19 

.23 

9. 

L  l-h-'F  1  e  xi  b  i  1  i  t  y 

-.04 

-.01 

-.02 

a.  For  38  df,  r's  of  .31  and  .40  are  significant  at  the 
.05  and  .01  levels,  respectively.     (These  levels  apply  to  all 
subsequent  tables  unless  otherwise  indicated.) 


Table  4.     Intercorrelations  among  the  Twelve 
Torrance  Verbal  Creativity  Measures  and 
with  Intelligence  for  EV  (N=40) 


Variable 

2    3    4    5  6 

7 

8 

9 

10 

11 

12 

VI Q 

NVIQ  HQ 

1. 

AGA-Num 

.71  .26  .30  .59  .27 

•09 

-.03 

.75 

.73 

.26 

-27 

.03 

.20 

.11 

2. 

AGG-Num 

.40  .46  .49  .16 

.28 

-J.6 

.72 

.43 

-.23 

.12 

.22 

.18 

3. 

UU-Num 

•40  .07  .22 

.23 

.37 

.21 

.40 

.50 

.29 

.16 

.22 

.20 

4. 

JS-Num 

.13  .30 

.36 

-.02 

.10 

.40 

.49 

,16 

.11 

.26 

.19 

5. 

AGA-Orig 

.56 

.35 

.06 

.76 

.58 

.20 

-20 

.18 

.28 

.24 

6. 

AGG-Orig 

.14 

.25 

.45 

.57 

.03 

.01 

.06 

.16 

.12 

7. 

UU-Orig 

.25 

.15 

.21 

.65 

-.08 

.36 

.20 

.31 

80 

JS-Orig 

.02 

.20 

.11 

.38 

.07 

.08 

.08 

9. 

AGA-Flex 

.75 

.22 

~29 

.11 

.22 

.27 

10. 

AGG-Flex 

.38 

.19 

.11 

.25 

.18 

11. 

UU-Elex 

-.03 

.30 

.27 

.31 

12. 

JS-Flex 

-20 

-02 

-.13 
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Table  5«     Intercorrelations  between  the 
Torrance  Verbal  and  Wallach-Kogan 
Creativity  Measures  for  EV  (N=40) 


Variable 


Torrance  Measure: 


;  • 

•H 

fH 

O 
I 

o 


CD 

H 

rH 

1 

i 

I-Num 
g  AU-Kum 
to  LM-Num 
g  g  I-Orig 

£  AU-Orig 
o  co  LM-Orig 
5  S  I-Flex 

AU-Flex 
£  LM-Flex 


39 

.42 

37 

39 

.26 

.44 

35 

.21 

.29 

.51 

.45 

.20 

-.03 

.12 

.60 

39 

-09 

.18 

39 

.28 

.02 

.19 

.60 

.17 

.15 

.26 

AO 

35 

.13 

32 

.14 

.07 

.15 

.52 

.18 

.25 

30 

.58 

.44 

.75 

31 

.46 

.50 

-.05 

.22 

.43 

.46 

.06 

.09 

.15 

.46 

.4  5 

-.02 

.18 

.60 

.25 

.07 

.28 

.62 

-02 

.19 

.28 

35 

.42 

.16 

35 

.28 

-.05 

.12 

31 

.22 

.15 

.22 

36 

36 

//::> 

.05 

39 

.11 

.26 

.15 

.40 

39 

32 

.15 

.27 

39 

.44 

.02 

.19 

.46 

.25 

.1'': 

.40 

.78 

.05 

.20 

.50 

.41 

.56 

.17 

.28 

.18 

-.01 

.19 

32 

.25 

.20 

Table  6.     Intercorrelations  between  the  Creativity 
Indexes,  Intelligence,  and  Total  Number,  Origi- 
nality, and  Flexibility  Scores  for  EV  (N=40) 


Comparison  r 


Avg.  r  among  Wallach-Kogan  Totals  .88 
(number,  originality,  flexibility) 

Avg.  r  among  Torrance  Verbal  Totals  .65 
(number,  originality,  flexibility) 

Wallach-Kogan  Index  vs.  Torrance  Index  .60 

Wallach-Kogan  Index  vs.  Total  IQ  .12 

Torrance  Index  vs.  Total  IQ  .50 
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Table  7«     Intercorrelations  among  the  Nine 
Y/allach-Kogan  Creativity  Measures  and 
with  Intelligence  for  NEV  (i\=40) 


Variable 

2 

3 

4 

5 

6 

7 

8 

  ■ 

9 

VIQ  NVIQ 

TIG 

J.  J. 

1. 

I-Num 

.50 

.4-7 

.68 

.56 

.5^ 

.83 

.60 

.56 

/: 

.26 

.19 

AU-Nura 

AO 

.JO 

•  DO 

-10 

.01 

5. 

LM-Num 

36 

.47 

,60 

.4-0 

.86 

.08 

.28 

.19 

4. 

I-Orig 

.78 

.80 

.59 

.54- 

.63 

-16 

.08 

-.05 

5* 

AU-Orig 

.86 

.4-2 

.71 

.71 

-.17 

.06 

-05 

6. 

LM-Orig 

.4-9 

•67 

.86 

-04 

.11 

7. 

I~Plex 

.64 

.52 

J  8 

.41 

.33 

8c 

AU-Plex 

.72 

-01 

.30 

.17 

9. 

LM-Flex 

.09 

.38 

.26 

Table  8.     Intercorrelations  among  the  Twelve 
Torrance  Verbal  Creativity  Measures  and 
with  Intelligence  for  NEV  (K=40) 


Variable 

2 

3    4    5  6 

7 

8  9 

10 

11 

12 

VIQ 

NVIQ 

TIQ 

1. 

AGA-Nurn 

.66 

.57  .64  .50  .13" 

.21 

-.01  .77 

.31 

.25 

.07 

-.02 

.23 

.12 

2. 

AGG-Num 

38  .64  .44  .30 

n04 

.02  .65 

.62 

.00 

.16 

.01 

.18 

.10 

3. 

UU-Num 

.41  .29  .10 

.13 

.18  .39 

.01 

.54- 

~03 

-.08 

.11 

.03 

4. 

JS-Num 

.26  .13 

.05 

-07  A7 

.30 

.07 

.15 

.17 

.14 

.17 

5. 

AGA-Orig 

.22 

.30 

.13  .67 

.51 

.27 

.06 

-.18 

.12 

-.02 

6. 

AGG-Orig 

.18 

.06  .20 

.61 

.30 

.36 

-.27 

-22 

-.26 

7. 

UU-Orig 

.28  .04 

.06 

.73 

.16 

-.39 

-.12 

-.27 

8. 

JS~0rig 

.05 

.09 

.34 

.58 

-.03 

.' 

.03 

9. 

AGA-Flex 

.53 

.14 

.09 

-.19 

.09 

-.05 

10. 

AGG-Plex 

.07 

.31 

-.21 

.05 

-.08 

n. 

UU-Plex 

.24 

-28 

-.01 

-.15 

12. 

JS-Flex 

.04 

.03 

.03 
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Table  9»     Intercorrelations  between  the 
Torrance  Verbal  and  Wallach-Kogan 
Creativity  Measures  for  NgV  (N=40) 


Torrance  Measures 


a 

& 

&n 

•H 

bD 

bi) 

X 
CD 

CD 

M 

p 

P 

p1 

; 

Fh 

•H 

■r-l 

r-t 

CD 

CD 

i > 

o 

C  3 

fL, 

U 

1 

,—1 

H 

T 

i 

:  : 

i 

1 

o 

f 

r ' 

C5 

i 

i 

<! 

1 

1 

<! 

1 

1 

Variable 

. 

I 

CD 

! 

[3 

uy 

h> 

O 

<$ 

I-Num 

.50 

.57 

.40 

.44 

.19 

.26 

.05 

.41 

.47 

.33 

.18 

.39 

CO 

AU~Num 

.48 

.36 

.68 

.25 

.14 

.30 

.12 

.23 

.44 

J-9 

.54 

.17 

tuO 

o 

CO 

LM-Num 

.20 

.23 

.42 

.12 

.07 

.18 

.07 

.49 

.12 

.30 

.32 

.33 

i 

CD 
£i 
P' 

I-Orig 
AU-Orig 

.25 

.35 

.37 

.15 

.26 

.42 

.04 

.13 

.42 

33 

.22 

.08 

& 

.50 

.44 

.40 

•07 

.23 

.39 

.12 

.15 

.31 

.29 

.28 

.14 

o 

£0 

W 
co 

LM-Orig 

.12 

.24 

.38 

-.05 

.23 

.35 

.12 

.33 

J5 

.23 

.17 

<H 

r-1 

© 

I-Flex 

.29 

•32 

.28 

•:'y 

.13 

.23 

.14 

.43 

y 

.19 

.27 

•27 

CD 

ATI-Flex 

.38 

.42 

.06 

.16 

.30 

.35 

.34 

.23 

.21 

.50 

.20 

LM-Flex 

20 

.27 

.40 

.01 

.18 

.32 

.10 

,42 

.18 

-36 

,34 

.31 

Table  10.     Summary  of  Creativity-Intelligence 
Relationships  for  All  Number,  Originality, 
and  Flexibility  Variables  for  EV  (N=40) 


Variables  Compared 

#  of  r's 

Avg .  r 

Range 

%sig. 
p<.05 

p<.01 

Wallach-Kogan  Measures 

36 

•52 

.O?to.95 

90 

70 

Torrance  Measures 

64 

.28 

-.29 1 0.76 

42 

34 

Wallach-Kogan  vs.  Torrance 

108 

.29 

-.09 1  o.?8 

43 

26 

Wallach-Kogan  vs.  IQ 

27 

.10 

-.04 1 0.38 

07 

00 

Torrance  vs.  IQ 

36 

.16 

-,20to,36 

09 

03 
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Table  11.     Summary  of  Creativity-Intelligence 
Relationships  for  All  Number,  Originality, 
and  Flexibility  Variables  for  NEV  (N=40) 


Variables  Compared 

#  of  r's 

Avg .  r 

Range 

^sig. 
p<.05 

#sig. 
p<.01 

Wallach-Xogan  Measures 

36 

.59 

.36tc.86 

100 

92 

Torrance  Measures 

64 

.28 

-.07 1  o.77 

36 

Wallach-Kogan  vs.  Torrance 

108 

.2? 

-,05to.63 

39 

:< , 

Wallach-Xogan  vs.  IQ 

27 

.11 

-~.17to.41 

11 

('•': 

Torrance  vs.   IQ  " 

36 

-.03 

-39to.l7 

03 

00 

Table  12.     Inter-correlations  between  the  Creativity 
Indexes,  Intelligence,  and  Total  Number,  Origi- 
nality, and  Flexibility  Scores  for  NEV  (N=40) 


Comparison  r 


Avg.  r  among  V/allach-Kogan  Totals  .76 
(number,   originality,  flexibility) 

Avg.  r  among  Torrance  Verbal  Totals  ,53 
(number,   originality,  flexibility) 

Wallach-Kogan  Index  vs.   Torrance  Index  .4-9 

V/allach-Kogan  Index  vs.  Total  IQ  ,14 

Torrance  Index  vs.   Total  IQ  -.06 
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Table  13.     Intercorrelations  between  "Repeated  Figures" 
Variables  and  Other  Creativity  and  intelligence 
Variables  for  EV  and  NEV  Conditions 


Variable 


I-Num 

g  AU-Num 

w>  LM-Num 

W  <u  l-0ng 

^  U  AU-Orig 

o  w  LM-Orig 

CO  03  -j-  ° 

ih  a)  I-Flex 

^  s  AU-Flex 

£  LM-Flex 


AGA-Num 
AGG-Num 
UU-Num 
JS-Num 
g  «  AGA-Orig 
§  g  AGG-Orig 
£  g  UU-Orig 

eh  s  AGii-Plex 
AGG-Flex 
UU~Flex 
JS-Flex 


£  VIQ 
o5  p'  NVIQ 
M  S  TIQ 


-.31  .06 
-.06  .14 


.17 

.2:1 

;34 


.24 
.04 
.04 
.23 


:31  .03 

•30  .09 

;22  .29 

;08  -05 

;33  .19 

;13  .30 

;27  .08 

0-5  .05 

.00  -20 

;29  .2? 

i05  -.04 

;12  .11 

;26  -.07 

;31  .25 

;12  ,14 

.19a  .36 

.06  .23 

.14  .33 


:18  .24 

.17  .15 

.14  .23 

:17  .13 

-.10  .14 

,07  .17 

:19  .13 

-.02  .18 

.10  .24 

;11  .11 

£3  .30 

.15  .28 

:16  .08 

.05  J5 

-.15  %05 

.11  .20 

.01  -.09 

.12  .32 

;14  .11 

.07  .34 

i02  -.22 

.26  .30 

.13  .18 

.21  .26 


.24  ->05 

.28  -08 

.21  -.02 

.23  A3 

.17  c23 

.12  .18 

.13  .00 

.10  .15 

.14  .08 

.18  -.06 

.28  .02 

.21  -.08 

.40  -28 

-.10  .22 

.01  .16 

.06  .21 

sl4  .03 

.22  -04 

;04  .15 

.16  .01 

.07  -.17 


-02  .23 

.00  .18 

.11  .32 

.20  .05 

.30  .20 

.19  .25 

.08  .15 

.19  .31 

.15  .36 

.02  .02 

.19  .10 

-06  .05 

-c07  .08 

.16  -.04 

.19  %04 

.22  ,06 

-.10  .06 

,02  -.04 

.14  .08 

.08  .04 

-.26  .04 


a 8  -18  -.15  ,22 
,18  -.18  -.09  .18 
,19  -.20  -13  .22 


a.   The  uncorrected  fluency  score  is  used  in  correlations 
with  IQ,  as  there  appeared  to  be  substantial  difference  between 
fluency  and  number  correlations  with  IQ. 


Table  14.     Results  of  One-way  Analyses  of  Variance 
across  Assessment  Condition  for  All  Mea- 
sures of  All  Procedures,  and  Totals 


EV 


N3V 


Mean 


S.D. 


Diff 


52.58 
6.92 
23.95 
22.50 
5.10 
14.85 
52.68 
14.40 
38.92 


13.82 
5.22 
6.77 
8.90 
3.90 
5.20 

13.58 
5.75 
6.55 
9.52 
2.30 
3.05 

12  . 45 

11.28 
9.32 

28.80 


127.75 
26.42 
77.72 


45.82 
17. 18 
21.58 

58.28 
28.45 
30.90 


Y/allach-Kogan  Tasks 

26.80  61.18 

7.94  9.45 

6.38  26.58 

12.55  25.43 

7.69  6.05 

5.49  16.18 
29.46  64.65 
15.10  20.70 
17.68  45.02 

Torrance  Tasks 

14.25  14.90 

4.57  5-98 

3.60  7.70 
5-38  9.72 
2.57  4.30 
2.20  5-28 

10.30  12.50 

4.62  5.92 

3-37  6.75 

6.11  10.32 

2.03  3.52 

2.70  3.90 
5.38  10.20 
5.86  '  9.30 
3.64  7-82 

9.61  29.00 

Wallach-Kogan  Totals 
58.42 
24.65 
24.39 

Torrance  Verbal  Totals 

27.77  4-7.4-5  25.95 

9.50  19.72  11.03 
7.11  23.62  7.94 

Torrance  Total  Totals 


29.7s 

8. 

60 

1.84 

n.s. 

11.46 

2. 

53 

1.31 

n .  s . 

6.84 

2. 

63 

3.15 

.10 

11.76 

2. 

93 

1.16 

n.  s  0 

7.4-9 

0. 

95 

0.51 

n .  s . 

5.12 

1. 

33 

1.25 

n.s. 

37.92 

11. 

97 

2.49 

n.  s.. 

24.48 

6. 

30 

1.92 

n.  s. 

18.86 

6. 

10 

2.23 

n.  s. 

151.25  71.59 

36.20  41.00 
67.77  27.32 


28.80 
11.62 
8.11 


57.65 
29.03 
31.45 


26.83 
12.82 
6.51 


12.77 

1.08 

0.13 

n.  s. 

5.42 

0.76 

0.45 

n .  s . 

3.51 

0.93 

1.35 

n .  s . 

6.11 

0.82 

0.41 

n.  s. 

3.10 

0.40 

0.40 

n.  s . 

2.35 

0.08 

0.02 

n.  s . 

7-58 

-1.08 

0.23 

n .  s . 

5. 06 

0.13 

0.03 

n.  s. 

2.92 

0.20 

0.08 

n.  s. 

6.19 

0.80 

0.34 

n.  s. 

3.44 

1.22 

3.76 

.10 

3.4  5 

0.85 

1.51 

n .  s . 

3.94 

-2.25 

4.56 

.05 

4.27 

-1.98 

2.96 

.10 

3.32 

-1.50 

3.71 

.10 

14.18 

0.20 

0.01 

n .  s . 

25.50 

9.78 
10.05 


1.63 
2.54- 
2.04 

-0.63 
0.53 
0.55 


2.59 
1.67 
3.01 


0.01 
0.04 
0.09 


n.  s 
n .  s 
n .  s 


0.07  n.s 
1.23  n.s 
1 . 48  n.s 


n.s 
n.s. 
n.  s 


a.  ForV/3  df.  F's  of  2.79,  3-96,  and  6.96  are  significant 
at  p=.10,   .05,  and  .01,  respectively. 
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Table  15.     Summary  of  Creativity-Intelligence 
Relationships  for  Number  and  Orig- 
inality Variables  for  SV  (N=40) 


Variables  Compared 

#  of  r's 

Avg.  r 

Ran^e 

#sig. 
p  <.  05 

#sig. 
p<.01 

Wal 1 ach-Kogan  Measure  s 

15 

.07to.72 

73 

60 

Torrance  Measures 

28 

.27 

-16to.71 

35 

25 

Wallach-Kogan  vs.  Torrance 

48 

.29 

-.09 1  c.60 

30 

29 

Wallach-Kogan  vs.  IQ 

18 

.11 

-,03to.38 

11 

00 

Torrance  vs.  IQ 

24 

.17 

.03to36 

08 

04 

Table  16.     Summary  of  Creativity-Intelligence 
Relationships  for  Flexibility  Varia- 
bles for  EV  (N=40) 


Variables  Compared 


Wallach-Kogan  Measures 
Torrance  Pleasures 
Wallach-Kogan  vs.  Torrance 
Wallach-Kogan  vs.  IQ 
Torrance  vs.  IQ 


psig. 

of  r's    Avg.r    Range  p<.05 


pCOl 


21 

.5* 

.O7to.95 

76 

76 

38 

.27 

-;29toJ76 

4-5 

40 

6C 

.32 

-.02 1 0.78 

37 

25 

9 

.08 

-04 to? 3 

00 

00 

12 

.14 

-20 1  o,31 

11 

00 

Table  17.     Summary  of  Creativity-Intelligence 
Relationships  for  Number  and  Origin- 
ality Variables  for  KEV  (N=40) 


Variables  Compared 

#  of  r's 

Avg.  r 

Range 

#sig. 
p<.05 

f^sig. 
p^.01 

W allach-Kogan  Measures 

13 

.56 

,36to.86 

100 

87 

Torrance  Measures 

28 

.25 

-07to,66 

29 

25 

Wallach-Kogan  vs,  Torrance 

48 

.26 

-.05tc.68 

40 

25 

Wallach-Kogan  vs.  IQ 

18 

.05 

-.17ta28 

00 

00 

Torrance  vs.  IQ 

24 

-.01 

-39tQ23 

04 

00 
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Table  18.     Summary  of  Creativity-Intelligence 
Relationships  for  Flexibility  Varia- 
bles for  NEV  (N=40) 


Variables  Compared 

#  of  r 1 s 

Avg .  r 

Range 

#sig. 
P<.05 

#sig. 
p<.01 

V/allach-Kogan  Measures 

21 

.62 

.4-0 1 0.86 

100 

100 

Torrance  Measures 

38 

.37 

-O3to.77 

35 

29 

V/allach-Kogan  vs.  Torrance 

60 

.27 

.Olto.54- 

38 

13 

Wallach-Kogan  vs.  10 

9 

.23 

-.OltoAl 

35 

:i  ] 

Torrance  vs.  IQ 

12 

-.06 

-28 1 0.09 

00 

Table  19.     Intercorrelations  between  Modified  Creativity 
Indexes,  Intelligence,  and  Total  Number  and 
Originality  Scores  for  M  and  NiSV 


Comparison 


Avg.  r  among  V/allach-Kogan  Totals 

(number  and  originality  only) 

Avg.  r  among  Torrance  Verbal  Totals 

(number  and  originality  only) 

V/allach-Kogan  Index  vs.  Torrance  Index 

foallach-Kogan  Index  vs.  IQ 

Torrance  Index  vs.  IQ 


r(EV) 

r(NSV) 

X7 

A6 

.33 

.60 

A7 

.14 

.10 

.31 

-.05 

Table  20.     Summary  -of  Creativity-Intelligence 
Relationships  by  Assessment  Condition 
and  Scoring  Method 


Avg .  r 

Avg.  r 

Variables  compared 

Hum,  Orig 

Kum,   Orig,  Flex 

V/allach-Kogan  Measures 

zt9 

.52 

Torrance  Measures 

■27 

.28 

EV     V/allach-Kogan  vs.  Torrance 

.29 

.29 

V/allach-Kogan  vs.  IQ 

,11 

.10 

Torrance  vs.  IQ 

.17 

.16 

V/allach-Kogan  Measures 

.36 

.59 

Torrance  Measures 

.23 

.28 

NEV     V/allach-Kogan  vs.  Torrance 

.26 

.27 

V/allach-Kogan  vs.  IQ 

•05 

.11 

Torrance  vs.  IQ 

-*01 

-.03 

Table  21.     Results  of  Two-way  Analyses  of  Variance 
between  Social  Class  and  Assessment  Condition 
for  All  Measures  of  All  Procedures 


-    •       -  ' 

Variable 

MC 

LC 

F(SES) 

P 

•  ; 
F(int) 

a 

P 

Mean 

Mean 

Wallach-Kogan  Tasks 

I-Flu 

67-5 

54.1 

1.87 

n.  s. 

0.15 

n.s. 

I-Orig 

13.1 

7.1 

2.66 

n.  s . 

0.57 

n.s. 

I-Flex 

28  o  2 

24.8 

2.06 

ne  s. 

2.10 

n.s. 

AU-Flu 

28.0 

22.5 

1.92 

n.s. 

0.37 

n.s. 

AU-Orig 

9.0 

4.3 

4.08 

.05 

0.79 

n.  s. 

All-Flex 

16.9 

15.1 

0 . 64 

n.  So 

0.20 

nc  s. 

LM-Flu 

67.9 

56.8 

0.43 

n.s. 

0.22 

ncs. 

LM-Orig 

25.O 

15.6 

1.24 

n.s. 

0.36 

n.s. 

LM-Flex 

45.9 

41,6 

Oc  14 

n.s. 

0.39 

nc  ss 

Torrance 

Tasks 

AG/>~P1  ii 
vjrji.    JL  J-  u. 

14.0 

13.6 

0.61 

n.s. 

n  qq 

n.s. 

AGA-Ori 

5.8 

5.7 

0.04 

n.s 

0  7Q 

n.s. 

AGA-Plex 

7.1 

7.2 

0.18 

n  t  S  e 

0  ^8 

11  »  C  0 

AGG-Flu 

8.3 

9.8 

1.35 

n .  s  c 

0.02 

n  0  s . 

AG G- Orig 

3.6 

5.0 

2.69 

n  •  S  a 

0.08 

n .  s . 

AGG-Flex 

4.9 

5.3 

0.50 

n.  s. 

0.02 

n.s. 

UU-Flu 

13.8 

12c3 

0.51 

n.s. 

0.61 

n.s. 

UU-Orig 

6.0 

5.6 

0.22 

n.  s. 

1.99 

n.s. 

UU-Flex 

10,8 

6.6 

0.48 

n.s. 

0.34 

n.s. 

JS-Flu 

10.9 

10.4 

0.13 

n.  So 

0.61 

n.  s. 

JS-Orig 

3-2 

3.0 

0.01 

n.  s. 

0.14 

n.  So 

JS-Flex 

2.8 

4.1 

2.75 

n.  s. 

1.98 

n.  s. 

RF-Flu 

11.2 

10.6 

0.62 

n.  s . 

0.41 

n.s. 

RF-Orig 

10.8 

9.6 

1.72 

n.  s. 

0.30 

n.s. 

RF-Flex 

8.7 

8.3 

0.18 

n.s. 

0.09 

n.  s  c 

RF-Elab 

32.0 

28.3 

0.72 

n.  s . 

0.28 

n.  s . 

a.  For  1,  52  df,  F's  of  2.80,  4.03,  and  7.31  are  signifi- 
cant at  p=,10,   .05,  and  .01,  respectively. 
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Table  22.     Results  of  Two-way  Analyses  of  Variance 
"between  Intelligence  and  Assessment  Condition 
for  All  Pleasures  of  All  Procedures 


Variable 



Hi  IQ 

Ui  ■  —  ■■■  ■ 

Lo  IQ 

F(IQ) 

a 

P 

F(int) 

— 
a 

P 

Mean 

Mean 

Wa 

llach-Kogan  Tasks 

I-Flu 

55*1 

0.51 

n.  s <, 

1.07 

n.s. 

I-Orig 

8.2 

8. 1 

0  .  00 

11.  So 

5.02 

.10 

I-Flex 

26.4 

24. 2 

2. 24 

n.s. 

0.12 

n.  So 

AU-Flu 

24  .  0 

25  c  8 

0. 01 

n.s. 

1 . 70 

n.s. 

AU-Qrig 

5.8 

5'  5 

0. 07 

n.s. 

2.  08 

n .  s  0 

AU-Flex 

16.4 

14.7 

2.  01 

n.s. 

0. 05 

n.s. 

LM-Flu 

59 .1 

58.5 

0.  01 

n.  Ce 

0. 10 

n.s. 

LM-Orig 

17 « 8 

0*01 

n.s. 

0.00 

n.s. 

LM-Flex 

42 . 9 

41 . 2 

0. 18 

n.  s . 

0.60 

n.s. 

Torrance 

Tasks 

AG A- Flu 

15.2 

15.4 

0.56 

n.  So 

2.06 

n  c  s  c. 

AGA-Orig 

5*6 

5*5 

0.02 

n.s. 

2.91 

.  10 

AGA-Flex 

7.1 

7.5 

0.05 

nc  s. 

5.10 

.10 

AGG-Flu 

8.9 

9.6 

0.26 

n.s. 

5.48 

.05 

AGG-Orig 

5.6 

4.5 

2.58 

n.s. 

7.26 

.01 

AGG-Plex 

5.1 

5.5 

0.18 

n.s. 

4.96 

.05 

UU-Flu 

14.2 

11.8 

1.55 

n.  s . 

5.01 

.05 

UU-Orig 

5.9 

5.7 

0.04 

n.  s  0 

2.75 

n.s. 

UU~Flex 

6.8 

6.4 

0.50 

n.s. 

2.51 

n.s. 

JS-Flu 

10.6 

9.2 

1.06 

n.s. 

1.25 

n.s. 

JS-Crig 

5.2 

•2.6 

0.75 

n.s. 

0.50 

n.  So 

JS-Flex 

5.5 

5.6 

0.15 

n.s . 

0.26 

n.s. 

RF-Flu 

10.9 

11.6 

0.45 

n.  s. 

1.07 

n .  s  • 

RF~0rig 

10.4 

10.1 

0.12 

n.  Se 

5.65 

.10 

RF-Flex 

8.6 

8.6 

0.00 

n.  s. 

1.20 

n«  se 

RF-Elab 

50.9 

27.0 

2.10 

n.  s. 

0.80 

n.  s. 

a.  For  1,  78  df,  F's  of  2.79,  5.96,  and  6.96  are  signifi- 
cant at  p=.10,   .05,  and  .01,  respectively. 
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